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January 20, 2009

Ms. Penny Bassett

Brown and Caldwell

3264 Goni Road Suite 153
Carson City, NV 89706
(775) 883-4118

Re: DBS&A Laboratory Report for Brown and Caldwell (Project: OU4-Phase 1 136259)

Dear Ms. Bassett

Enclosed is the final report for the Brown and Caldwell (Project: OU4-Phase 1 136259) samples.
Please review this report and provide any comments as samples will be held for a maximum of
30 days. After 30 days samples will be returned or disposed of in an appropriate manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we
guarantee that these data are fully representative of the undisturbed materials at the field site.

We recommend that careful evaluation of these laboratory results be made for your particular

application.

The testing utilized to generate the enclosed final report employs methods that are standard for
the industry. The results do not constitute a professional opinion by DBS&A, nor can the results
affect any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the final report provided, constitutes
mere test results using standardized methods, and cannot be used to disqualify DBS&A from
rendering any professional or expert opinion, having waived any claim of conflict of interest by

DBS&A.

We are pleased to provide this service to Brown and Caldwell and look forward to future
laboratory testing on other projects. If you have any questions about the enclosed data, please do

not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.

ZORATORY /' TE G FACILITY

Ryan Marshall
Assistant Laboratory Manager

Enclosure
Daniel B. Stephens & Associates, Inc.
6020 Academy Rd., NE, Suite 100 505-822-9400

Albuquerque, NM 87109-3315 FAX 505-822-8877



Summaries



Daniel B. Stephens & Associates, Inec.

Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture ‘ Particle Specific Air

Laboratory Prop?rties1 Ccnlnducti\.rity2 _ f::haracltc-zristi:':s3 . . ISize". Gravity’ | Perm- | Atterberg |  Proctor
Sample Number VM . VD | CH FH:FW |HCIPP ! FP i DPP!RH! EP IWHCIKusal DSIWS! H | F | C |esbiity| Limits | Compaction
OU4-LEP-01A-SG X i P X §x i Pxobxi x P X X X
OU4-LEP-01B-SG x x xx xx x xx X
OU4-LEP-03A-SG X | L X X ixi xx L x P EE X
OU4-LEP-038-5G x i Pox | xixi o Pxixioiolx P x b ox X
OU4-LEP-05A-SG X i x xx xx x xx X
OU4-LEP-05B-SG X bx | X i X o ixi L X P XX X
OU4-UEP-07A-8G X | x i xixi o oixixiobobx| ixix X
OU4-UEP-07B-5G x x xx xx x xx X
OU4-UEP-08A-SG x x xx xx x xx X
OU4-UEP-08B-SG x i x i xixi o obxixioioix Pxox X

VM = Volume Measurement Method, VD = Volume Displacement Method
CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box,

EP = Effective Porosity, WHC = Waler Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer

F = Fine (<4.76mm), C = Coarse (>4.75mm)




Daniel B. Steplhens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk WetBulk  Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm%cm®) (%, g/g) (%, cm3fcm®) {g/cm®) (g/cm®) (%)
OU4-LEP-01A-SG 25.6 42.8 - - 1.67 2.10 36.9
QU4-LEP-01B-SG 21.7 35.9 - - 1.65 2.01 37.6
QU4-LEP-03A-SG 32.8 49.4 - -— 1.51 2.00 43.1
OU4-LEP-03B-SG 18.2 30.2 - - 1.66 1.96 37.3
QU4-LEP-05A-SG 25.3 39.7 - --- 1.56 1.96 40.9
OU4-LEP-05B-SG 29.1 43.1 -—- - 1.48 1.92 44.0
OU4-UEP-07A-SG 14.1 211 = - 1.49 1.70 43.8
QU4-UEP-07B-SG 23.0 36.4 - -— 1.58 1.95 40.3
OU4-UEP-08A-SG 2.2 - 3.7 -— - 1.66 1.69 37.5
QU4-UEP-08B-SG 13.1 214 - — 1.63 1.85 38.4

NA = Not analyzed
-~ = This sample was not remolded



Daniel B, Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Keat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Failing Head

OU4-LEP-01A-SG 3.9E-07 NA X
OU4-LEP-01B-SG 6.8E-07 NA X
OU4-LEP-03A-SG <8.5E-10* NA X
OU4-LEP-03B-SG 1.5E-07 NA X
OU4-LEP-05A-SG =£2.8E-08* NA X
QU4-LEP-05B-SG <1.1E-08* NA X
OU4-UEP-07A-SG 5.5E-04 NA X
OU4-UEP-07B-SG 6.5E-08 NA X
OU4-UEP-08A-SG 4.9E-03 NA X
QUA4-UEP-08B-SG 1.6E-04 NA X

* Qutflow was not detected after seventeen days of testing, even though sample was saturated. Resuits above are based on flow into sample. Reported
conductivity is at the limit of the testing apparatus; the result is less than or equal to the reported conductivity.



Daniel B. Stephens & Assoclates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm*cm®)

QOU4-LEP-01A-5G 0 36.5
63 355
205 34.4
357 33.3
1428 30.86
45483 6.8
311039 3.0
851293 2.1
OU4-LEP-01B-5G 0 40.4
51 36.9
510 33.0
1630 29.2
68531 8.4
400781 53
851293 3.2

QUA4-LEP-03A-SG 0 46.4 #

51 46.1 #

149 46.6 #

337 43.7 #

1479 432 %

203960 15.9%

851293 7.4 %
QU4-LEP-03B-SG 0 41.9
51 39.6
612 32.9
1530 32.2
79340 12.3
184584 9.5
851293 3.9

# volume adjustments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve {Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm3/cm3)
QU4-LEP-05A-SG 0 435 #
52 44.8 &
155 44,9 #
337 431 #
1479 433 %
283504 8.4
851293 h2#
OU4-LEP-05B-SG 0 46.9
55 48,5 1
154 46.4 #
337 4.7
1479 442 %
74751 15.1 #
249851 g8
851293 44
OU4-UEP-07A-SG 0 46.5
17 35.3
31 29.2
105 21.7
510 18.6
74037 7.8
219257 6.5
851293 3.0
QU4-UEP-07B-SG 0 43.5
51 39.2
612 36.1
1630 34.9
24271 17.6
130534 10.8
851293 6.0

H volume adjustments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Stephens & Associates, Imc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
*Sample Number {-cm water) (%, c®/em®)
OU4-UEP-08A-SG 0 364 %
5 33.0#
20 14.4 #
46 678
82 6.3 #
520 554
103000 21%
851293 1.3#
QU4-UEP-08B-SG 0 43.0
25 40.8
64 28.8
123 21.3
510 17.2
276366 46
851293 3.3

* Volume adjustments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Oversize Corrected

o N 8, 6, B, B
Sample Number {cm™ (dimensionless) (% vol) (% vol) (% vol) (% vol)

OU4-LEP-01A-SG 0.0005 1.5134 0.00 35.33 NA NA
OU4-LEP-01B-SG 0.0013 1.3300 0.00 38.52 NA NA
OU4-LEP-03A-SG 0.0002 1.3321 0.00 45,57 NA NA
QU4-LEP-03B-SG 0.0015 1.2650 0.00 40.57 NA NA
OU4-LEP-05A-SG 0.0001 1.4674 0.00 4416 NA NA
OU4-LEP-05B-3G 0.0002 1.4282 0.00 46.21 NA NA
OU4-UEP-07A-SG 0.2495 1.2138 1.29 46.57 NA NA
QU4-UEP-07B-SG 0.0009 1.2814 0.00 41.07 NA NA
QU4-UEP-08A-SG 0.1093 2.2461 2.99 36.64 NA NA
OU4-UEP-08B-SG 0.0316 1.4777 3.86 44.15 NA NA

Qversize correction is unnegessary since coarse fraction < 5% of composite mass

NA = Not analyzed

10



Daniel B.

Stephens & Associates, Inc.

Summary of Particle Size Characteristics

dio dsp

dsa ASTM USDA
Sample Number (mm}) (mm) (mm}) C. C. Method Classification Classification
QU4-LEP-01A-SG - 0.087 0.29 0.41 4.7 .81 WS/H Poorly-graded sand with silt Sand
{SP-SM)
QU4-LERP-01B-SG 0.041 0.36 0.47 11 25 WS/H Well-graded sand with silt Loamy Sand !
(SW-SM)
QU4-LEP-03A-SG 0.00017 0.0063 0.0023 55 1.2 WS/H Lean clay (CL) Silty Clay Loam
OU4-LEP-03B-SG 0.0017 0.021 0.028 16 2.5 WS/H Silty clay (CL-ML) Silt Loam
OU4-LEP-05A-SG 0.00016 0.0024 0.0036 23 0.67 WS/H Fat clay (CH) Silty Clay
QU4-LEP-05B-5G 0.0011 0.13 0.17 185 11 WS/H Clayey sand {SC) Sandy Loam
OU4-UEP-07A-SG 0.048 0.59 0.95 20 0.97 WS/H Silty sand (SM) Loamy Sand
OU4-UEP-07B-SG 0.00045 0.15 0.21 467 16 WS/H Clayey sand {SC) Sandy Loam
OU4-UEP-08A-SG 0.088 0.71 1.0 11 11 WS/H Well-graded sand with silt Sand t
(SW-SM)
OU4-UEP-08B-SG 0.00076 0.043 0.065 86 8.9 WS/H Sandy silt s(ML) Loam
dse = Median particle diameter c = deo DS = Drysieve T Greater than 10% of sample is coarse materiat
U7y

Est = Reported values for dyp, Cu C.. and soil

classification are estimates, since extrapolation

was required to obtain the di, diameter

11

{ds0)

C. = {di0)(dso)

H = Hydrometer

WS = Wet sieve

(Est)

(Est)

(Est)

(Est)

(Est)



Daniel B. Stephens & Assocliates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification
QU4-LEP-01A-SG -— - - ML
OU4-LEP-01B-SG - - - ML
OU4-LEP-03A-SG 49 21 28 CL
OU4-LEP-03B-5G 25 20 5 CL-ML
OU4-LEP-05A-SG 81 23 58 CH
OU4-LEP-05B-SG 48 19 29 CL
OU4-UEP-07A-SG - —en -- ML
OU4-UEP-07B-SG 35 17 18 CcL
OU4-UEP-08A-5G -— --- e ML
OU4-UEP-08B-5G 36 26 10 ML

— = Soil requires visual-manual classification due to non-plasticity

12
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Laboratory Data and
Graphical Plots
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Initial Properties



Daniel B, Steplhens & Asseciates, Inc.

Summary of Initial Moisture Content, Dry Buik Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk  Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity

Sample Number (%, g/g) (%, cm’fcm®) (%, g/g) (%, cm’fem®) (glem®) {glcm®) (%)
OU4-LEP-01A-SG 25.6 42.8 -— - 1.67 2.10 36.9
QOU4-LEP-01B-SG 21.7 359 1.65 2.01 37.6
OU4-LEP-03A-SG 32.8 49.4 mum - 1.51 2.00 43.1
OU4-LEP-03B-SG 18.2 30.2 -~ - 1.66 1.96 37.3
OU4-LLEP-05A-5G 25.3 39.7 --- -—- 1.56 1.96 40.9
QOU4-LEP-05B-SG 201 43.1 - --- 1.48 1.92 44.0
OU4-UEP-07A-SG 14.1 21.1 -- - 1.49 1.70 43.8
QU4-UEP-07B-SG 23.0 36.4 - - 1.58 1.95 40.3
OU4-UEP-08A-SG 2.2 3.7 e . 1.66 1.69 375
OU4-UEP-08B-SG 13.1 214 1.63 1.85 38.4

NA = Not analyzed
--- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: QU4-LEP-01A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oct-08 -

Field weight* of sample (g): 130.32

Tare weight, ring (g): 31.80

Tare weight, pan/plate (g): 0.00

Tare weight, other {g): 0.00

Dry weight of sample {g): 78.43

Sample volume {cm®): 46.89

Assumed particle density (gicm®): 2.65
Gravimetric Moisture Content (% g/g): 258
Volumetric Moisture Content {% vol): 42.8
Dry bulk density (glem®): 167

Wet bulk density (glem®): 2.10

Calcufated Porosity (% vol): 36.9
Percent Saturation: 116.2

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-— = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

_ Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number; OU4-LEP-01B-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oc¢t-08 ——

Field weight™ of sample (g): 122.40

Tare weight, ring (g): 31.32

Tare weight, pan/plate {g): 0.00

Tare weight, other (g): 0.00

Dry weight of sample (g): 74.81

Sample volume (cm®): 45.26

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Confent (% g/g): 21.7
Volumetric Moisture Content (% vol): 359
Dry bulk density (g/em®): 1.65

Wet bulk density (glom®): 2.01

Calculated Porosity (% vol): 37.6

Percent Saturation: 95.5

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number; LB08.0184.00
Sample Number: OQU4-LEP-03A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remoided
Test Dafe: 20-Oct-08 -

Field weight* of sample (g): 121.28

Tare weight, ring (g): 34.65
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g). 65.25
Sample volume {cm®): 43.27
Assumed particle density (g/em®): 2.65
Gravimetric Moisture Content (% g/g): 32.8
Volumetric Moisture Content (% vol): 49.4
Dry butk density (glem®): 1.51
Wet bulk density (glem®): 2.00
Calculated Porosity (% vol): 43.1
Percent Saturation: 114.6

Laboratory analysis by: A. Barraza
Data entered hy: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-LEP-03B-5G
Project Narne: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oct-08 -—

Field weight* of sample (g). 108.40

Tare weight, ring (Q): 27.63

Tare weight, pan/plate (g): 0.00

Tare weight, other {Q): 0.00

Dry weight of sample (Q): 68.33

Sample volume {cm®): 41.14

Assumed particle density (glem®): 2.65
Gravimetric Moisture Content (% gofg): 18.2
Volumetric Moisture Content (% vol): 30.2
Dry bulk density (gicm®): 1.66

Wet bulk density (glem®): 1.96
Calculated Porosity (% vol): 37.3

Percent Saturation: 81.0

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number; 1.B08.0184.00
Sample Number; OU4-LEP-05A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-0Oct-08 -

Field weight* of sample (g): 132.41

Tare weight, ring (g): 37.85

Tare weight, parvplate (g): 0.00

Tare weight, other (g): 0.00

Dry weight of sample (g): 75.44

Sample volume (cm®): 48.21

Assumed particle density (glom®): 2.65
Gravimetric Moisture Content {% g/g): 25.3
Volumetric Moisture Confent (% vol): 39.7
Dry bulk density (g/cm®): 1.56

Wet bulk density (glcm®): 1.96

Calculated Porosity {% vol): 40.9

Percent Saturation: 96.9

Laboratory analysis by: A. Barraza
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: 1LB08.0184.00
Sample Number: QU4-LEP-05B-SG
. Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-0Oct-08 —-

Field weight* of sample (g): 118.30

Tare weight, ring (g): 31.10

Tare weight, pan/plate {g): 0.00

Tare weight, other (g): 0.00

Dry weight of sample (g): 67.56

Sample volume (cm®): 4553

Assumed particle density (g/em®): 2.65
Gravimetric Moisture Content (% g/g): 29.1
Volumetric Moisture Content (% vol): 43.1
Dry bulk density (glem®): 1.48

Wet bulk density (gfem®): 1.92

Calcufated Porosity (% vol): 44.0

Percent Saturation: 98.0

Laboratory analfysis by: A. Barraza
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including fares
NA = Not analyzed
- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
' Sample Number: OU4-UEP-07A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-0ct-08 -

Field weight™ of sample (g): 112.83

Tare weight, ring (g): 36.18

Tare weight, parvplate (g): 0.00

Tare weight, other (g): 0.00

Dry weight of sample (g): 67.16

Sample volume (cm®): 45.07

Assumed particle density (glcm?®): 2.65
Gravimetric Moisture Content (% g/g): 14.1
Volumetric Moisture Content (% vol): 211
Dry bulk densily (gf’cms): 1.49

Wet bulk density (glem®): 1.70

Calculated Porosity (% vol): 438

Percent Saturation: 48.1

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-— = This sample was nof remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-UEP-07B-5G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oct-08 —

Field weight* of sample (g): 129.76

Tare weight, ring (g): 33.80

Tare weight, pan/plate {g). 0.00

Tare weight, other (g): 0.00

Dry weight of sample (g): 77.92

Sample volume {cm®): 49.25

Assumed particle density (glcm®); 2.65
Gravimelric Moisture Confent (% g/g): 23.0
Volumetric Moisture Content (% vol): 36.4
Dry bulk density {gfem®): 1.58

Wet bulk density (glem®): 1.95
Calcufated Porosity (% vol): 40.3

Percent Saturation: 90.4

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Daniel B, Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: QU4-UEP-08A-5G
Projecf Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oct-08 —

Field weight* of sample (g): 107.78

Tare weight, ring (g): 30.87

Tare weight, pan/plate (g): 0.00

Tare weight, other (g): 0.00
Dry weight of sample (g): 75.22
Sample volume (cm®): 45.40

Assumed particle density (glem®): 2.65
Gravimetric Moisture Content (% gfg): 2.2
Volumetric Moisture Content (% vol); 3.7
Dry bulk density (glem®): 1.66

Wet bulk density (glcm®): 1.69

Calculated Porosity (% vol): 37.5

Percent Saturation: 9.9

Laborafory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: 1.B08.0184.00
Sample Number: OU4-UEP-08B-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 20-Oct-08 —

Field weight* of sample (g): 127.19

Tare weight, ring (9): 38.73

Tare weight, pan/plate (g): 0.00

Tare weight, other (g). 0.00

Dry weight of sample (g): 78.20

Sample volume (cm®): 47.92

Assumed particle density (glem®): 2.65
Gravimelric Moisture Content (% g/g); 13.1
Volumetric Moisture Gontent (% vol): 21.4
Dry bulk density {glcm?): 1.63

Wet bulk density (gfem®): 1.85

Calculated Porosity (% vol): 384

Percent Saturation: 55.7

Laboratory analysis by: A. Barraza
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Saturated Hydraulic
Conductivity



Daniel B, Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Keat Ksat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Failing Head

OU4-LEP-01A-SG 3.9E-07 NA X
OU4-LEP-01B-SG 6.8E-07 NA X
OU4-LEP-03A-SG <8.5E-10* NA X
OU4-LEP-03B-SG 1.5E-07 NA X
OU4-LEP-05A-SG =£2.8E-08* NA X
QU4-LEP-05B-SG <1.1E-08* NA X
OU4-UEP-07A-SG 5.5E-04 NA X
OU4-UEP-07B-SG 6.5E-08 NA X
OU4-UEP-08A-SG 4.9E-03 NA X
QUA4-UEP-08B-SG 1.6E-04 NA X

* Qutflow was not detected after seventeen days of testing, even though sample was saturated. Resuits above are based on flow into sample. Reported
conductivity is at the limit of the testing apparatus; the result is less than or equal to the reported conductivity.
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Daniel B. Stephens & Associates, Inc,

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number; 1L.B08.0184.00 Backpressure (psi). 0.0
Sample number; QU4-LEP-01A-SG Offset (cm): 3.1
Project Name: OU4-Phase | Sample length (cm): 4.38
Project Number: 136259 Sample x-sectional area (cm?): 10.72
Reservoir x-sectional area (cm?); 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time {°C) head (cm) head (cm) time (sec) (cm/sec) {cm/sec)
Test# 1:
29-0Oct-08 16:41:08 21.6 37.8 34.7 58440 4.0E-07 4 0E-07
30-Oct-08 08:55:08 20.1 35.0 31.9
Test# 2:
30-Cct-08 08:55:08 20.1 35.0 31.9 24406 3.9E-07 3.9E-07
30-Oct-08 15:41:54 21.1 34.0 309
Test# 3:
31-Oct-08 15:32:00 21.1 30.1 27.0 234653 3.9E-07 3.9E-07
03-Nov-08 08:42:53 20.6 226 19.5
Average Ksat {(cm/sec): 3.9E-07
QOversize Corrected Ksat (cmisec): NA
Comments:
-- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
Velocity vs. Hydraulic Gradient
0.0000034
| |
7 0.0000030 _ gor
._g, 0.0000026
-E? J
] 0.0000022 -
2 .
> 0.0000018
0.0000014 ‘ . ‘ ; : . . : : .
3 4 5 8 7 8 9
Hydraulic Gradient {cm/em}

Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
Data enfered by: A. Barraza

08 Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Cohductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: 1.B08.0184.00 Backpressure (psi): 0.0
Sample number: QU4-LEP-01B-SG . Offset (cm): 0.2
Project Name: OU4-Phase ! Sample length (cm): 4.30
Project Number: 136259 Sample x-sectional area (cm?): 10.53
Reservoir x-sectional area (cm?): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time {°C}) head {cm) head {cm) time (sec) (cmisec) {cm/sec)
Test#1:
22-0ct-08 11:51:14 21.4 421 41.9 75887 7.0E-07 6.8E-07
23-Oct-08 08:56:01 204 35.0 348
Test# 2;
23-Oct-08 16:04:10 21.5 328 326 58760 7.1E-07 6.8E-07
24-Oct-08 08:23:30 21.1 284 28.2
Test # 3:
27-0Oct-08 08:42:45 206 30.0 38.8 86633 6.9E-07 6.8E-07
28-0ct-08 08:46:38 = 20.3 317 31.5
Average Ksat (cm/sec): 6.8E-07
Oversize Corrected Ksat (cm/sec): NA
Comments:
— = Qversize correction Is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
Velocity vs. Hydraulic Gradient
0.0000064
1 . u
7 0.0000060 ] -
5 0.0000086 S
= 1 -
T 0.0000052 -
_Q -
[ 1 u-
> 0.0000048
0.0000044 : , ; . . . . . . . .
6.6 7.0 7.4 7.8 8.2 8.6 9.0
Hydraulic Gradient {cr/em)

Laborafory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
Data entered by: R. Marshall

- Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity

Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0184.00 Backpressure (psi): 4.0
Sample number; QU4-LEP-03A-SG Offsef {cm): 4.1
Project Name: OU4-Phase | Sample length (cm): 4.14
Project Number: 136259 © Sample x-sectional area (cm?): 10.45
Reservoir x-sectional area (cm?): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) {cmisec) {cm/sec)
Test # 1: .
03-Nov-08 10:17:20 20.8 101.2 378.4 80776 9.1E-10 8.9E-10
04-Nov-08 08:43:36 20.4 101.1 3783
Test# 2:
04-Nov-08 16:19:25 201 101.1 378.3 83843 8.7E-10 8.7E-10
05-Nov-08 15:36:48 20.1 101.0 378.2
Test# 3:
06-Nov-08 15:11:20 20.0 101.0 378.2 331080 7.8E-10 7.7E-10
10-Nov-08 11:09:20 20.0 100.7 377.8
Average Ksat (cm/sec): <8.5E-10*
Oversize Corrected Ksat (cm/sec): NA
Comments:
- = Qversize corraction is unnecessary since coarse fraction < 5% of composite mass
NA = Notanalyzed
¥ = Qutflow was not detected after seventeen days of testing, even though sample was saturated. Results above are based on
flow into sample. Reported conductivity is at the limit of the testing apparatus; the result is less than or equal to the reported
conductivity.
Velocity vs. Hydraulic Gradient
8.60E-08
@ 8.20E-08 =
£ 1 .-
£ 7.80E-08
3- E B -
S 7.40E-08
2 1 -
2 7.00E-08 "'
8.60E-08 : . ; : .
91.27 91.29 91.31 91.33 91.35 91.37 91.39
Hydraulic Gradient {cm/cm)
Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
30 Dafta entered by: D. O'Dowd

Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: 1.B08.0184.00 Backpressure (psi). 0.0
Sample number; OU4-LEP-03B-SG Offsef (cm).; 0.6
Project Name.: OU4-Phase | Sampie length {cm). 3.89
Project Number: 136259 Sample x-sectional area (cm?): 10.58
Reservoir x-sectional area {cm?): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head {cm) time (sec) {cm/sec) (cm/sec)
Test#1:
28-0¢t-08 08:55:56 20.3 67.2 66.6 25036 1.6E-07 1.5E-07
28-0Oct-08 15:53:12 216 66.2 65.6 :
Test # 2:
28-0Oct-08 15:53:12 21.6 66.2 65.6 60868 1.5E-07 1.5E-07
29-Oct-08 08:47:40 20.0 63.8 63.2
Test# 3:
29-Oct-08 16:42:23 216 62.8 62.2 58228 1.5E-07 1.5E-07
30-Oct-08 08:52:51 20.1 60.7 60.1
Average Ksat (cm/sec):  1.5E-07
Oversize Corrected Ksat (cmisec): NA

Comments:

—- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NA = Not analyzed

Velocity vs. Hydraulic Gradient

0.0000028

0.0000027

0.0000026

0.0000025

Velocity (cmfs)

0.0000024

0.0000023
15.0

15.4 15.8

16.2

16.6 17.0

Hydraulic Gradient {cm/cm)

17.4
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Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
Data entered by: A. Barraza
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0184.00 Backpressure (psi). 0.0
Sample number: OU4-LEP-05A-SG Cffset {cm).: 4.4
Project Name: OU4-Phase | Sample length (cm): 4.60
Project Number: 136259 Sample x-sectional area (cm?): 10.47
Reservoir x-sectional area (cm?): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head {(cm) head (cm) time (sec) (cm/sec) (cm/sec)
Test#1:
27-0Oct-08 09:38:48 20.6 76.3 71.9 19819 3.2E-08 3.2E-08
27-0Oct-08 15:09:07 21.3 76.2 71.8
Test # 2:
30-Oct-08 15:44:37 21.1 75.2 70.8 85421 2.8E-08 2.7E-08
31-Oct-08 15:28:18 21.1 74.6 70.2
Test#3:
05-Nov-08 15:36:13 20.1 722 67.8 84880 2.4E-08 2.4E-08
06-Nov-08 15:10:53 20.0 71.7 67.3
Average Ksat (cm/sec): <2.8E-08*
Oversize Corrected Ksat (cm/sec): NA
Comments:
— = Qversize correction i$ unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
* = Qutflow was not detected after seventeen days of testing, even though sample was saturated. Results above are based on
flow into sample. Reported conductivity is at the limit of the testing apparatus; the result is less than or equal to the reported
c_onductivity.
Velocity vs. Hydraulic Gradient
0.00000052
] n
@ 0.00000048 e
= ] -
i, 0.00000044' -
S 0.00000040 -
L J .
S 0.00000036 .
0.00000032 : . , . : 1 . ; : . ‘
14.5 14.7 14.9 15.1 15.3 15.5 15.7
Hydraulic Gradient (cm/fcm)
Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
32 Data entered by: D. O'Dowd

Checked by: J. Hines



Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used. TAP
Job number: LB08.6184.00 Backpressure (psi); 2.5
Sample number: OU4-LEP-05B-SG Offset (cm): 0.2
Project Namme: OU4-Phase | Sample length (cm): 4.34
Projéct Number: 136259 Sample x-sectional area (cm?): 10.50

Reservoir x-sectional area (cm?); 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head {cm) time (sec) (cm/sec) (cm/sec)
Test # 1:
29-Oct-08 08:52:20 20.0 75.5 2511 86601 1.2E-08 1.2E-08
30-Oct-08 08:55:41 201 746 250.2
Test # 2:
30-Oct-08 08:55:41 201 74.6 250.2 110219 1.1E-08 1.1E-08
31-Cct-08 15:32:40 21.1 735 249.1
Test#3:
31-Oct-08 15:32:40 211 73.5 249.1 234664 9,9E-09 9.7E-09
03-Nov-08 08:43:44 20.6 71.5 2471
Average Ksat (cm/sec): <1.1E-08*
Oversize Corrected Ksat (cmisec): NA
Comments:
—- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Notanalyzed
" = Outflow was not detected after seventeen days of testing, even though sample was saturated. Results above are based on
flow into sample. Reported conductivity is at the limit of the testing apparatus; the result is less than or equal to the reported
conductivity.
Velocity vs. Hydraulic Gradient
0.00000072
B 0.00000068 e
£ I e
£ 0.00000064 — ==
= T e
T 0.00000060 et
2 0.00000056 | M=~
0.00000052 . . . . . . . ‘ ‘ T
572 57.3 57.4 57.5 57.6 57.7 57.8
Hydraulic Gradient (cm/cm)
Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
33 Data entered by: D. O'Dowd

Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: 1.B08.0184.00 Collection vessel tare (g): 9.20
Sample number: QU4-UEP-07A-SG Sample length (cm): 4.36
Project Name: QU4-Phase | Sample diameter {cm): 3.63
Project Number: 136259 Sample x-sectional area (cm?): 10.33
Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®  time(sec) {cm/sec)  (cm/sec)
Test#1:
28-Oct-08  12:57:19 21.3 27 15.7 8.5 1778 5.7E-04 5.5E-04

28-0ct-08  13:26:57

Test # 2:
28-Oct-08 15:38:20 21.6 25 14.3 5.1 1519 B5.7E-04 5.5E-04

28-Oct-08  16:03:39

Test#3:
28-0Oct-08 16:24.01 21.6 2.4 11.2 2.0 600 5.9E-04 5 7E-04

28-Oct-08 16:34:01

Average Ksat (cm/sec): 5.5E-04
Oversize Corrected Ksat {cm/sec): NA
Comments:
- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Velocity vs. Hydraulic Gradient

0.00636
7 0.00035 _ - |
5_ 0.00034 ~
?: 4
't_g 0.00033 ..‘
[ 1 [ -
> 0.00032 -

0.00031 T T . T . T T Y - T

0.52 0.54 0.56 0.58 0.60 0.62 0.64
Hydraulic Gradient {cmicm}

Laboratory analysis by: A. Barraza
Data entered by: R. Marshall

34 Checked by: J. Hines



Job name
Job number: LB08.0184.00
Sample number: OU4-UEP-07B-5G

Project Name: OU4-Phase |

Project Number: 136259

Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity

Falling Head Method

: Brown and Caldwell

Type of water used: TAP
Backpressure (psi): 0.0

Offset (cm): 4.4

Sample length (cm): 4.72
Sample x-sectional area (cm?); 10.43
Reservoir x-sectional area (cm?); 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time {°C) head (cm) head (cm) time (sec) {cm/sec) {cmisec)
Test#1:
27-0c¢t-08 09:39:52 20.6 68.5 64.1 90366 6.6E-08 6.5E-08
28-0c¢t-08 10:45:58 20.6 67.3 62.9
Test # 2:
28-Oct-08 10:45:58 20.6 67.3 62.9 87626 7.0E-08 6.9E-08
29-Oct-08 11:06:24 20.4 66.1 61.7
Test # 3:
29-0Oct-08 11:06:24 20.4 66.1 61.7 78653 6.2E-08 6.2E-08
30-Oct-08 08:57:17 20.1 652 60.8
Average Ksat (cm/sec): 6.5E-08
Oversize Corrected Ksat {cm/sec): NA
Comments:

- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

35

0.0000011

0.0000010

Velocity {cm/s)

0.0000006

0.0000009
0.0000008

0.0000007

Velocity vs. Hydraulic Gradient

12.9

13.0 131

13.2
Hydraulic Gradient (em/cm)

13.3 13.4 13.5

Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd

Data entered by: A. Barraza

Checked by: J. Hines



Daniel B, Stephens & Associates, Inc,

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number; LB08.0184.00 Collection vessel tare (g): 9.19
Sample number: OU4-UEP-08A-SG Sample length {cm). 4.29
Project Name: OU4-Phase | Sample diameter (cm): 3.67
Project Number: 136259 Sample x-sectional area {cm?): 10.58
Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C
Date Time {°C) {cm) {g) (cm®) time (sec)  (cm/sec) {cm/sec)
Test# 1:
27-Oct-08 10:27:51 20.9 2.0 24.6 15.4 612 5.1E-03 5.0E-03
27-0Oct-08  10:38:.03
Test#2:
28-0ct-08  12:56:48 21.3 0.8 249 15.7 1468 5.4E-03 5.3E-03
28-0Oct-08 13:21:16
Test# 3
28-Oct-08  14:06:00 21.5 1.3 20.5 11.3 816 4.5E-03 4.4E-03

28-0ct-08 14:19:36

Comments:

Average Ksat (cmisec); 4.9E-03
Oversize Corrected Ksat (cmisec): NA

-— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass

NA = Not analyzed
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0.0022
0.0018

0.0014

Velocity (cm/fs)

0.0010

0.0006

Velocity vs. Hydraulic Gradient
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Hydraulic Gradient (cm/cm)

0.6
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Laboratory analysis by: A. Barrazal/ R. Marshall
Data enfered by: R. Marshall
Checked by: J. Hines



Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0184.00 ) Collection vessel tare (g): 9.19
Sample number. QU4-UEP-08B-SG Sample length (cm): 4.63
Project Name: OU4-Phase | Sample diameter (cm): 3.63
Project Number: 136259 Sample x-sectional area (cm?): 10.35
Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (9) (cm®  time(sec) {cmisec) (cmisec)
Test# 1.
24-Oct-08 13:23:52 20.1 8.4 13.3 4.1 943 2.3E-04 2.3E-04
24-Oct-08  13:39:35
Test#2:
23-Oct-08  11:03:37  20.5 7.5 1.7 25 1056 1.4E-04  1.4E-04
23-0ct-08  11:21:13
Test # 3:
23-0Oct-08  14:55:03 20.1 8.6 12.0 2.8 1463 1.0E-04 9.9E-05

23-Oct-08  15:19:26

Average Ksat (cm/sec):  1.6E-04

Oversize Corrected Ksat (cmisec): NA
Comments: _
-— = QOversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
Velocity vs. Hydraulic Gradient
0.0008
® 0.0006
£
A
> 0.0004 n
]
2 ___________________________
£ 0.0002 = -
0.0000 : : . ; : : . .
15 1.6 1.7 1.8 1.9
Hydraulic Gradient (cm/cm)

Laboratory analysis by: A. Barraza
Data entered by: R. Marshall

37 Checked by: J. Hines
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Moisture Retention
Characteristics



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm>/om®)

OU4-LEP-01A-SG 0 36.5
63 35.5
205 34.4
357 33.3
1428 30.8
45483 6.8
311039 3.0
851293 2.1
QU4-LEP-01B-SG 0 40.4
51 36.9
510 33.0
1530 29.2
68531 8.4
400781 53
851293 3.2

OU4-LEP-03A-5G 0 46.4 #

51 46.1 #

149 46.6 +

337 437+

1479 432 #

203960 15.9#

851293 7.4%
OU4-LEP-03B-SG 0 41.9
51 39.6
612 32.9
1530 32.2
79340 12.3
184584 9.5
851293 3.9

# volume adjustments are applicable at this matric potential (see data sheet for this sample).
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Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture. Content
Sample Number (-cm water) {%, cm’/om®)
QU4-LEP-05A-SG 0 435 #
52 448 &
155 44,9
337 43,1 %
1479 433 %
283504 8.4
851293 52
OU4-LEP-05B-SG 0 46.9
55 46.5 #
154 454 #
337 44,7 #
1479 442 #
74751 151+
249851 g8+
851293 448
QU4-UEP-07A-SG 0 46.5
17 35.3
31 29.2
105 21.7
510 18.6
74037 7.8
219257 6.5
851293 3.0
OU4-UEP-07B-SG 0 43.5
51 39.2
612 36.1
1530 34.9
24271 17.6
130534 10.8
851293 6.0

* Volume adjustments are applicable at this matric potential (see data sheet for this sample).
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Daniel B. Stephens & Associates, I'nc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm®em®)
OU4-UEP-08A-SG 0 36.4 #
5 33.0#
20 14.4 #
46 6.7 &
82 6.3+
520 55 #
103000 21%
851293 1.3#
OU4-UEP-08B-SG 0 43.0
25 40.8
64 28.8
123 21.3
510 17.2
276366 4.6
851293 3.3

# v/olume adjustments are applicable at this matric potential (see data sheet for this sample).
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Daniel B, Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

QOversize Corrected

o N 0, O 0, 0,
Sample Number (em™) {dimensionless) (% vol) (% vol) {% vol) (% vol)

OU4-LEP-01A-SG 0.0005 1.5134 0.00 35.33 NA NA
QU4-LEP-01B-SG 0.0013 1.3300 0.00 38.52 NA NA
OU4-LEP-03A-SG 0.0002 1.3321 0.00 45.57 NA NA
OU4-LEP-03B-SG 0.0015 1.2650 0.00 40.57 NA NA
QU4-LEP-05A-SG 0.0001 1.4674 0.00 44.16 NA NA
OU4-EP-05B-SG 0.0002 1.4282 0.00 48.21 NA NA
OU4-UEP-07A-5G 0.2495 1.2138 1.29 46.57 NA NA
OU4-UEP-07B-SG 0.0009 1.2814 0.00 41.07 NA NA
OU4-UEP-08A-SG 0.1093 2.2461 2.09 36.64 NA NA
OU4-UEP-08B-SG 0.0316 1.4777 3.86 4415 NA NA

— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
{Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt, of sample (g): 78.43

Job Number: LB08.0184.00 Tare wi., ring (g): 31.80

Sample Number: OU4-LEP-01A-SG Tare wt., screen & clamp {(g): 23.30

Project Name: OU4-Phase | Initial sample volume (cm®): 46.89
Project Number: 136259 Initial dry bulk density (glcm®); 1.67

Assumed particle density {(g/lcm?®): 2.65
Initial calculated total porosity (% ): 36.88

Matric Moisture
Weight* Potential Content”
Date Time {g) {(-cm water) (% vol)
Hanging column:  5-Nov-08 10:28 150.63 0.00 36.47
11-Nov-08 11:00 150.18 63.00 35.51
18-Nov-08 15:00 149.67 205.00 34.42
Pressure pfate:  2-Dec-08 10:55 149.16 356.93 33.33
15-Dec-08 13:00 147.99 1427.72 30.84

Volume Adjusted Data’

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change® ~  Density Porosity
(-cm water) (cm®) (%) (glem®) (%)
Hanging column: 0.00 - -— -— -
63.00 - -— - -—-
205.00 - -—- -— -—
Pressure plate: 356.93 - --- -— -
1427.72 == o -—- -—
Comments:
* Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—-" indicates

no volume changes occurred.
2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a denotes measured sample
settling, and '-—' denotes no volume change occurred.
* Weight including tares
T Assumed density of water is 1.0 gfem®
# Volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: A. Barraza/ K. Wright/ R. Marshall/ D. O'Dowd
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-LEP-01A-8G

Dry weight* of dew point potentiometer sample (g). 152.68
Tare weight, jar {g); 117.33
Initial sample bulk density (g/lem®): 1.67

Weight* Water Potential Moisture Content "

Date Time (9) (-cm water) {% vol)
Dew point potentiometer:  3-Nov-08 9:30 154.11 454831 6.77
30-Oct-08 15:00 153.31 311039.0 2.96

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm®) (%) (g/cm®) (%)
Dew point potentiometer: 454831 - - - ---
311039.0

Dry weight* of refative humidify box sample (g): 70.39
Tare weight (g): 39.93
Initial sample bulk density (glcm®): 1.67

Moisture
Weight*  Water Potential Moisture Content’
Date Time (g) (-cm water) {% vol)
Relative humidify box;:  5-Nov-08 12:55 70.76 851293 2.07
Volume Adjusted Data
Water Adjusted % Volume Adjusted Adjusted
Potential Volurne Change? Density Calc. Porosity

(-cm water) {cm®) (%) _{glem®) (%)

Relative humidity box: 851293 - - - -—-

Comments:

1 Applicable if the sample expetienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes oceurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a -’ denotes measured sample
settling, and - denotes no volume change occurred.

* Weight including tares

1 Assumed density of water is 1.0 glem?®

* Volume adjustments are applicable at this matric potential (see comment #1}.

Laboratory analysis by: T. MendezT. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-01A-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-01A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-01A-SG
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Duaniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-01A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-01A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-01A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wi. of sample {g): 74.81

Job Number: LB08.0184.00 Tare wit, ring (g): 31.32

Sample Number: OU4-LEP-01B-5G Tare wt., screen & clamp (g); 22.03

Project Name: QU4-Phase | Initial sample volume (cm®); 45.26
Project Number: 136259 Initial dry bulk density (g/cm®): 1.65

Assumed particle density (g/lem®): 2.65
Initial calculated total porosity (% ): 37.63

Matric Moisture
Weight* Potential Content'!
Date Time {Q) (-cm water) {% vol)
Hanging column:  30-Oct-08 12:00 146.44 0.00 40.38
5-Nov-08 12:50 144.86 51.00 36.89
Pressure pfate:  18-Nov-08 15:15 143.09 509.90 3298
8-Dec-08 10:15 141.37 1529.70 29.18
Volume Adjusted Data
Adjusted
Matric Adjusted % Volume Adjusted Calcutated
Potential Volume Change? Density Porosity
(-cm water) {cm®) (%) (glem®) (%)
Hanging column: 0.00 - - -— -
51.00 --- - — -
Pressure plate: 509.90 -— - - -
1529.70 —- --- -—- -—
Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "--" indicates

na volume changes occurred.
2 Represents percent volume change from original sample volume. A+ denotes measured sample swelling, a ' denotes measured sample
settling, and '--' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 glem®
# Volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: T. Mendez/ K. Wright/ R. Marshall/ D. O'Dowd
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
{Soil-Water Characteristic Curve)

Sample Number: OU4-LEP-01B-SG

Dry weight* of dew point potentiometer sample (g): 136.35
Tare weight, jar (g): 115.35
Initial sample bulk density (g/cm®): 1.65

Weight*  Water Potential Moisture Content '

Date Time (g) {-cm water) (% vol)
Dew point potentiometer:  22-Oct-08 15:53 137.42 68530.6 8.41
27-0Oct-08 15:30 137.02 4007814 5.28

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (em®) (%) (glcm®) (%)
Dew point potentiometer: 68530.6 - - . ---
400781.4

Dry weight* of relative humidity box sampile (g). 65.66
Tare weight {g): 41.63
Initial sample bulk density (glcm®): 1.65

Moisture
Weight*  Water Potential Moisture Content '

Date Time (@) {-cm water) (% vol)

Relative humidily box:  27-Oc¢t-08 8:39 66.12 851293 3.18
Volume Adjusted Data*
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) (cm®) (%) (gfcm®) (%)

Relative humidity box: 851293 - — - —

Comments:

1 Applicable if the sample experienced volume changes during testing. *Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Rgpresents percent volume change from original sample volume. A '+ denotes measured sample swelling, a '’ denotes measured sample
settling, and '—--' denotes no volume change oceurred.

* Weight including tares

T Assumed density of water is 1.0 giom®

# \lolume adjustments are applicable at thfs matric potential (see comment #1).

Laboratory analysis by: K. Mullen/T. MendezK. Mullen/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Pressure Head (-cm water)
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niel B, Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-01B-SG
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Moisture Content (%,cm*/cm®)
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-LEP-01B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-LEP-01B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number. QU4-L EP-01B-SG

L TR L L Lt e R T

....................................................................................................................................................

1 E'1 2 T T T T : T T ¥ T : T T T T ; T T T T 1: T T T T T T
0 10 20 30 40 50 60

Moisture Content (%,cm®cm?)

56



ty

Relative Hydraulic Conductiv

1.E-02

1.E-03

—
I'IT"I
o
o

1.E-06

1.E-07 -

T S

1.E-09

57

Daniel B. Stephens & Associates, Inc.

Piot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-01B-SG
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Daniel B. Stephens & Associates, Inc.

Piot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-01B-SG
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Daniel B. Stephens & Assoclates, Ime.

Moisture Retention Data
Hanging Column f Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 65.25

Job Number: 1LB08.0184.00 . Tare wt., ring (g); 34.65

Sample Number; QU4-LEP-03A-SG Tare wt., screen & clamp (9} 22.13

Project Name: OU4-Phase | Initial sample volume (cm®):; 43.27
Project Number: 136259 Initial dry bulk density {(glcm®): 1.51

Assumed particle density (glem?). 2.65
Initial calculated tofal porosity (%) 43.10

Matric Moisture
Weight* Potential Content "
Date Time (9) (-cm water) (% vol)

Hanging column:  11-Nov-08 10:00 142.68 0.00 46.38 23
17-Nov-08 11:27 142.79 50.50 46.09 #
24-Nov-08 9:52 142.75 148.50 46.57 H
Pressure plate:  8-Dec-08 12:57 141.40 336.53 43.71 H
22-Dec-08 15:28 141.11 1478.71 43.16 &

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change* Density Porosity
(-cm water) (em?) (%) (glem®) (%)
Hanging column: 0.00 44.55 +2.95% 1.46 44.73
50.50 45.04 +4.08% 1.45 45.33
148.50 44 49 +2.83% 1.47 44.66
Pressure plate: 336.53 44.32 +2.42% 1.47 44.44
1478.71 44.21 +2.17% 1.48 44.31
Comments:
1 Applicable if the sampie experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—- indicates

no volume changes occurred.
2 Represents percent volume change from original sample volume. A '+' denotes measured sample swelling, a -’ denotes measured sample

settling, and '—' denotas no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 gicm®
# volume adjustments are applicable at this matric potential (see comment #1),

Technician Notes:
Salt Precipate formed on nozzel during Ksat.

Laboratory analysis by: D. O'Dowd/ R. Marshall
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-LEP-03A-SG

Dry weight* of dew point potentiometer sample (g). 161.96
Tare weight, jar {g): 115.56
Initial sample bulk density (g/cm®): 1.5t

Weight*  Water Potential  Moisture Content
Date Time (g) {-cm water) (% vol)
Dew point potentiometer: _ 22-Oct-08 14:39 166.96 203960.0 15.91. H

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm®) (%) (g/cm®) (%)
Dew point potentiometer: _ 203960.0 44.21 +2.17% 1.48 44.31

Dry weight* of relative humidity box sample (g): 66.41
Tare weight {g): 36.51
Initial sample bulk density (glem®): 1.51

Moisture
Weight*  Water Potential Moisture Content '
Date Time (g) {-cm water) {% vol)
Refative humidity box: __ 5-Nov-08 12:55 67.91 851293 7.38 #
Volume Adjusted Data
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change * Density Calc. Porosity
(-cm water) (cm®) (%) (g/om®) (%)
Relative humidity box: 851293 44.21 +2.17% 1.48 - 44.31
Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no

volume changes occurred.
2 Represents percent volume change from original sample volume. A '+ denotes measured sample sweliing, a - denotes measured sample
settling, and '-—' denotes no volume change cccurred.
* Weight including tares
1 Assumed density of water is 1.0 g/lom®
* volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/T. Mendez/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-03A-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-03A-SG
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Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inec.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-LEP-03A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-03A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-03A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-03A-SG

Hydraulic Conductivity (cm/s)
m
&

1-E—12 |1f|l\llj‘: ""”'ié ""”'”E “""”E "'lli”: 'iill‘“\s I\YIIIII;J "l'llllE T T rrrrrr
1E-03 1.E02 1EO01 1E+00 1E+01 1E+02 1E+03 1E+04 1E+05 1.E+06

Pressure Head {~cm water)

66



Daniel B. Stephens & Associates, Inc,

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 68.33

Job Number; LB08.0184.00 Tare wt., ring (g): 27.63

Sample Number: QU4-ILEP-03B-5G Tare wt.,, screen & clamp (g): 23.73

Project Name: OU4-Phase | Initial sample volume (cm®): 41.14
Project Number: 136259 Initial dry bulk density {(g/em®): 1.66

Assumed particle density (glcm?®): 2.65
Initial calculated fotal porosity (% ). 37.32

Matric Moisture

Weight* Potential Content '
Date Time (g) {-cm water) (% vol)
Hanging column:  5-Nov-08 10:41 136.94 0.00 41.93
11-Nov-08 11:15 135.90 50.50 39.62
Pressure plate:  24-Nov-08 9:05 133.22 611.88 32.89
8-Dec-08 10:20 132.95 1529.70 32.23

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change? Density Porosity
(-cm water) (cm®) (%) (gfom®) (%)
Hanging column: 0.00 — — — —
50.50 - — - —
Pressure plate: 611.88 — — — _—
1529.70 - — —
Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "~" indicates
no volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a " denotes measured sample
seftiing, and ---' denotes no volume change occurred.

* Weight including tares
? Assumed density of water is 1.0 glem®
* Volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
{Soil-Water Characteristic Curve)

Sample Number; QU4-LEP-03B-SG

Dry weight* of dew point potentiometer sample (g): 143.18
Tare weight, jar (g); 116.15
Initial sample bulk density (g/em®): 1.66

Weight*  Water Potential  Moisture Content’

Date Time (9) {-cm water) (% vol)
Dew point potentiometer:  23-Oct-08 13:35 145.19 79340.4 12.30
27-Oct-08 8:43 144.73 184583.8 9.51

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm?) (%) {glcm®) (%)
Dew point potentiometer: 79340.4 - - - -
184583.8 — ---

Dry weight* of relative humidity box sample (g). 73.75
Tare weight {g); 41.72
Initial sample bulk density (g/cm®): 1.66

Moisture
Weight*  Water Potential Moisture Content '

Date Time () {-cm water) (% val)

Relative humidity box: _ 27-Oct-08 9:00 74.50 851203 3.88
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) (cm®) (%) {glem®) (%}

Relative humidity box: 851293 o - - —

Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraufic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volurme changes occurred.

2 Represents percent volume change from original sample volume. A '+' denotes measured sample swelling, a -’ denotes measured sample
settling, and -~ denotes no volume change occurred.

* Weight including tares

T assumed density of water is 1.0 g/om®

® volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/T. MendezK. Mullen/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-03B-SG
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Pressure Head (-cm water)

Da

niel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-03B-SG
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Relative Hydraulic Conductivity

Da

niel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-LEP-03B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number. QU4-LEP-03B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-03B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-03B-SG
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Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 75.44

Job Number: LB08.0184.00 Tare wi, ring (g): 37.85

Sample Number: OU4-.EP-05A-SG Tare wi., screen & clamp (g): 22.38
Project Name: OU4-Phase | Initial sample volume (cm®); 48.21
Project Number: 136259 Initial dry bulk density (gfcm®}: 1.56

Assumed particle density {gfcm®); 2.65
Initial calcufated total porosity (% ). 40.94

Matric Moisture
Weight* Potential Content "
Date Time {(9) {-cm water) {% val)

Hanging column:  11-Nov-08 10:10 157.06 0.00 43.47 t
17-Nov-08 11:30 158.28 51.50 44.80 #H
24-Nov-08 9:55 158.24 155.00 44.93 2
Pressure plate:  8-Dec-08 12:55 157.02 336.53 43.10 L2
22-Dec-08 15:30 156.96 1478.71 43.25 u

Volume Adjusted Data'

Adjusted
Matric Adjusted % Volume Adjusted Caiculated
Potential Volume Change* Density Porosity
(-cm water) (cm®) (%) (glem®) (%)
Hanging column: 0.00 49.20 +2.06% 1.53 4214
51.50 50.47 +4.69% 1.49 43.59
155.00 50.24 +4.22% 1.50 43.33
Pressure plate: 336.53 49.54 +2.76% 1.52 42.53
1478.71 49.22 +2.11% 1.53 42.16
Comments:
1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "--" ingiicates

no volume changes oceurred.

2 Represents percent volume change from original sample volume. A '+’ denotes measured sampie swelling, a -’ denotes measured sample
settling, and -—' denotes no volume change occurred.

* Weight including tares

* Assumed density of water is 1.0 g/em®

= \olume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: D. O'Dowd/ R. Marshall
Data entered by: C. Krous
Checked by: J. Hines

75



Daniel B. Stephens & Associates, Inc.

‘ Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-|.LEP-05A-SG

Dry weight* of dew point pofentiometer sample (g): 3.98
Tare weight, jar {9): 3.23
Initial sample bulk density (g/cm®): 1.56

Weight*  Water Potential  Moisture Content”
. Date Time {g) (-cm water) {% vol)
Dew point potentiometer:  30-Dec-08 12:15 4.02 283504.4 8.37 L

Volume Adjusted Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
Dew point potentiometer: 283504 .4 48.22 +2.11% 1.53 42.16

Dry weight* of relative humidity box sample (g): 60.15
Tare weight (g): 37.72
Initial sample bulk density (g/cm®): 1.56

Moisture
Weight* Water Potential  Moisture Content’
Date Time (@) (-cm water) {% vol)
Relative humidity box:  27-Oct-08 8:35 60.92 851293 5.22 - "
Volume Adjusted Data
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) {cm®) (%) (g/lem®) (%)
Relative humidity box: 851293 49.22 +2.11% 1.53 42.16
Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted' values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no

volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a -’ denotes measured sample
settling, and ' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 g/om®
¥ volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/R. Marshal/K. Mullen/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-05A-SG
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Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-05A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-05A-SG
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Daniel B. Stephens & Associates, Inec.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-05A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-05A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-05A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 67.56

Job Number: LB08.0184.00 Tare wt, ring (g):; 31.10

Sample Number: OU4-LEP-05B-SG Tare wt., screen & clamp (q): 27.22

Project Name: QU4-Phase [ Initial sample volume (cm®): 45.53
Project Number: 136259 Initial dry bulk density (glem®): 1.48

Assumed particle density (glem®): 2.65
Initial calculated total porosity (% ); 44.00

Matric Moisture
Weight* Potential Content ™
Date Time {g) (-cm water) {% vol)
Hanging column:  11-Nov-08 15:30 147.23 0.00 46.89

17-Nov-08 11:37 147.69 54.50 46.48 =
24-Nov-08 9:30 147.46 154.00 46.42 Ex
Pressure plate:  8-Dec-08 12:50 146.67 336.53 44.72 "
22-Dec-08 15:29 146.44 . 1478.71 44.23 H

Volume Adjusted Data’

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change? Density Porosity
(-cm water) (cm®) (%) (glem®) (%)
Hanging column: 0.00 - - - -
54.50 46.93 +3.07% 1.44 45.67
154.00 46.48 +2.10% 1.45 4516
Pressure plate: 336.53 46.48 +2.10% 1.45 45.16
1478.71 46.48 +2.10% 1.45 45.16
Comments:

1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted’ values represent each of the volume change
measurements obfained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicales

no volume changes occurred.
2 Represents percent vofume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
settiing, and - denotes no volume change occurred.
* Weight including tares
T Assumed density of water is 1.0 giem®
# Volume adjustments are applicable at this matric potential (see comment #1}.

Technician Notes:

Laboratory analysis by: D. O'Dowdf R. Marshall
Data entered by: C. Krous
Checked by: J. Hines

83



Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: QU4-LEP-05B-SG

Dry weight* of dew point potentiometer sample (g). 139.33
Tare weight, jar {g): 112.94
Initial sample bulk density (glcm®): 1.48

Weight*  Water Potential _Moisture Content

Date Time (9) (-cm water) {% vol)
Dew point potentiometer:  22-Oct-08 13:12 142.07 74751.3 15.07 #
22-0Oct-08 9:35 141.11 249851.0 9.83 #

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
Dew point potentiometer: 74751.3 46.48 +2.10% 1.45 4516
249851.0 46.48 +2.10% 1.45 45.16

Dry weight* of relative humidity box sample (g). 68.80
Tare weight (g): 42.29
Initial sample bulk density (g/cm®): 1.48

Moisture
Weight*  Water Potential  Moisture Content '
Date Time (q) (-cm water) {% vol)
Relative humidity box: _ 27-Oct-08 8:38 69.61 851293 4.43 #
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm®) (%) (gfom®) (%)
Relative humidity box: 851293 46.48 +2.10% 1.45 4516
Comments:
1 Applicable if the sample experienced volume changes during testing. “Volume Adjusted' values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—-" indicates no

volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
settling, and '---' denotes no volume change occurred.

* Weight including tares
' Assumed density of water is 1.0-g/cm®
* Volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/T. Mendez
Data enfered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Ine.

Water Retention Data Points
Sample Number: OU4-LEP-05B-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-05B-SG
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Relative Hydraulic Conductivity

Da

niel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-05B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-05B-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-05B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-LEP-05B-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data

Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample {g): 67.16
Job Number: LB08.0184.00 Tare wt., ring (g): 36.18
Sample Number: OQU4-UEP-07A-SG Tare wt., screen & clamp (g): 22.51
Project Name: OU4-Phase | Initial sample volume (cm®): 45.07
Project Number: 136259 Initial dry butk density (g/lcm®); 1.49
Assumed particle density (gicm?®); 2.65
Initial calculated totaf porosity (% ): 43.77
Matric Moisture
Weight* Potential Content’
Date Time (9) (-cm water) (% vol)
Hanging column:  30-Oct-08 11:40 146.79 0.00 46.46
5-Nov-08 12:00 141.74 17.00 35.26
12-Nov-08 10:15 139.03 31.00 29.24
19-Nov-08 15:20 135.61 105.00 21.66
Pressure plate:  30-Nov-08 14:00 134.24 500.90 18.62
Volume Adjusted Data’
Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change ? Density Porosity
(-cm water) (cm®) (%) {glcm®) (%)
Hanging column: 0.00 - — - —
17.00 —
31.00 -— - -—-
105.00 - - -— -
Pressure plate: 509.90 - --- - -—-
Comments:
1 Applicable if the sample experienced volume changes during testing. “Volume Adjusted’ values represent each of the volume change
measuremenys obtained after saturated hydraulic conductivity festing and throughout hanging column/pressure plate testing. "--" indicates

no volume changes occurred.
2 Represents percent volume change from originél sample volume. A '+ denotes measured sample swelling, a -’ denotes measured sample
settling, and '--' denotes no volume change occurred.
* Weight including tares
T Assumed density of water is 1.0 gfom®
# volume adjustments are applicable at this matric pofential (see comment #1).

Technician Notes:

Laboratory analysis by: K. Wright/ R. Marshall
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potenticmeter / Relative Humidity Box
{Soil-Water Characteristic Curve)

Sample Number: OU4-UEP-07A-SG

Dry weight* of dew point potentiometer sample (g): 136.46
Tare weight, jar (g): 116.50
Initial sample bulk density (glom®): 1.49

Weight*  Water Potential Moisture Content”

Pate Time {Q) {-cm water) {% vol)
Dew point potentiometer;  24-Cct-08 10:55 137.50 74037.5 7.76
22-Oct-08 10:09 137.33 219257.0 6.52

Volume Adjusted Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm?) (%) (g/cm®) (%)
Dew point potentiometer: 74037.5 - o -— -
219257.0 - -

Dry weight* of relative humidity box sample (g). 69.56
Tare weight {g): 36.51
Initial sample bulk density (glem®): 1.49

Moisture
Weight*  Water Potential Moisture Content
Date Time {g) {-cm water) {% vol)
Refative humidity box:  27-Oct-08 9:00 70.22 851293 2.96
Volume Adjusted Data !
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) {cm?) (%) (a/em®) (%)

Relative humidity box: 851293 - — - —

Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted' values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
settling, and -~ denotes no volume change occurred.

* Weight including tares

t Assumed density of water is 1.0 glom®

® volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/K. Wright/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-UEP-07A-SG
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Pressure Head (-cm water)
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Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number: QU4-UEP-07A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-UEP-07A-SG
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Hydraulic Conductivity (cm/s)

Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-UEP-07A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-07A-SG
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Daniel B, Stephens & Associates, Inc.

Piot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-07A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wi. of sample (g): 77.92

Job Number: LB08.0184.00 Tare wt., ring {(Q): 33.89

Sample Number: OU4-UEP-07B-5G Tare wt., screen & clamp (Q): 22.16

Project Name: QU4-Phase | Initial sample volume (em®); 49.25
Project Number: 136259 Initial dry bufk density (glcm®): 1.58

Assumed particle density (g/lcm®); 2.65
Initial calculated totaf porosity (% ): 40.30

Matric Moisture
Weight* Potential Content "
Date Time {g) (-cm water) {% vol)
Hanging column:  5-Nov-08 10:10 155.41 0.00 43.53
11-Nov-08 11:11 153.27 51.00 39.19
Pressure plate:  24-Nov-08 9:06 151.74 611.88 36.08
8-Dec-08 10:25 151.17 1529.70 34.92
Volume Adijusted Data *
' Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change* Density Porosity
(-cm water) (cm®) (%) (g/fem®) (%)
Hangirg cofumn: 0.00 -— - - -
51.00 —
Pressure plate: 611.88 -— - - -
1529.70
Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted' values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—" indicates
no volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
settling, and '--' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 g/em®
# Volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Salt Precipate formed on nozzel during Ksat.

Laboratory analysis by: A. Barraza/ K. Wright/ D. O'Dowd
Data entered by: C. Krous
Checked by: J. Hines

99



Daniel B, Stephens & Associates, Inc,

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-UEP-07B-SG

Dry weight™* of dew point potentiometer sample {g): 131.71
Tare weight, jar {g): 112.30
Initial sample bulk density (glem®): 1.58

Weight*  Water Potential Moisture Content

Date Time (@) {-cm water) (% vol)
Dew point potentiometer:  22-Oct-08 14:20 133.87 24271.2 17.58
22-Oct-08 9:54 133.03 130534.4 10.78

Volume Adijusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
Dew point potentiometer: 24271.2 — - - -
130534.4 — — -

Dry weight* of relative humidity box sample (g): 70.33
Tare weight (g): 42.29
Initial sample bulk density (glem®): 1.58

Moisture
Weight*  Water Potential Moisture Content '

Daie Time {g) (-cm water) {% vol)

Relative humidity box: __5-Nov-08 12:55 71.40 851203 6.03
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) (cm®) (%) (glom®) (%)

Relative humidity box: 851293 — — - —

Comments:

1 Applicable if the sample experienced volume changes during testing. "Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a - denotes measured sample
settling, and ~—' denotes no volume change occurred.

* Weight including tares

T Assumed density of water is 1.0 g/om®

* volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/R. Marshall/T. Mendez
Data entered by: C. Krous :
Checked by: J. Hines
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-UEP-07B-SG
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Pressure Head (-cm water)

1.E+06

Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-UEP-07B-SG
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Relative Hydraulic Conductivity

Da

niel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-UEP-07B-SG
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Hydraulic Conductivity (cm/s)

Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-UEP-07B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-UEP-07B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-07B-SG
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Daniel B. Stephens & Associatfes, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldweli Dry wt. of sample (g); 75.22

Job Number: LB08.0184.00 Tare wt,, ring {g): 30.87

Sample Number: OU4-UEP-08A-SG Tare wt., screen & clamp (g): 23.19

Project Name: OU4-Phase | Initial sample volume (cm®): 45.40
Project Number: 136259 Initial dry bulk density (glem?); 1.66

Assumed particle density (g/cm?®); 2.65
Initial calculated total porosity (% ): 37.48

Matric Moisture
Weight* Potential Content’
Date Time (q) (-cm water) (% vol)

Hanging column:  30-Oct-08 11:20 144.73 0.00 36.37 =
5-Nov-08 11:30 143.22 5.00 33.02 #
12-Nov-08 10:00 135.36 19.50 14.40 £
19-Nov-08 15:00 132.09 46.00 6.66 #
26-Nov-08 10:15 131.95 82.00 6.33 H
Pressure plate: __ 8-Dec-08 10:05 131.60 520.10 5.50 #H

Volume Adjusted Data '

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change? Density Porosity
{-cm water) (cm?) (%) (glom®) (%)
Hanging column: 0.00 42.48 -6.43% 1.77 33.19
5.00 42,22 -7.01% 1.78 32.77
19.50 42.22 -7.01% 1.78 32.77
46.00 4222 ~7.01% 1.78 32.77
82.00 42.22 -7.01% 1.78 32.77
Pressure plafe: 520.10 42,22 -7.01% 1.78 32.77
Comments:
1 Applicable if the sample experienced volume changes during testing. “Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates

no volume changes occurred.
2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a2 ' denotes measured sample
seftling, and ---' denotes no velume change occurred.
* Weight including tares
T Assumed density of water is 1.0 gicm®
# volume adjustments are applicable at this matric potential (see comment #1).

Technician Nofes:
Sample tipped over on 11/19/08 and material spifled it was loosely compacted back in the ring.

Laboratory analysis by: K. Wright/ R. Marshall/ D. O'Dowd
107 Data entered by: C. Krous
Checked by: J. Hines



Darniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-UEP-08A-SG

Dry weight™* of dew point pofentiometer sample (g): 146.07
Tare weight, jar (g): 113.13
Initial sample bulk density (g/cm®). 1.66

Weight*  Water Potential Moisture Content’
Date Time (q) (-cm water) (% vol)
Dew point potentiometer: _ 22-Oct-08 13:45 146.45 102999.8 2.08 S

Volume Adjusted Data !

Water Adjusted % Volume Adjusted Adjusted
Potentiai Volume Change? Density Calc. Porosity
(-cm water) (cm?) (%) (g/lcm®) (%)
Dew point potentiometer: 102999.8 42.22 -7.01% 1.78 3277

Dry weight™ of relative humidity box sample {g). 70.00
Tare weight (g): 42.30
Initial sample bulk density (g/om®): 1.66

Moisture
Weight*  Water Potential Moisture Content
Date Time (q) (~cm water) {% vol)
Refative humidity box: _ 5-Nov-08 12:55 70.20 851293 1.28 £as
Volume Adjusted Data '
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
{(-cm water) {cm?) (%) (g/cm®) (%)
Relative humidity box: 851283 42,22 -7.01% 1.78 32.77
Comments:
1 Applicable if the sample experienced volume changes during testing. “Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conducfivity testing and throughout hanging column/pressure plate testing. "---" indicates no

volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a '-' denotes measured sample
settfing, and '--' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 glem®
 Volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Mullen/T. Mendez/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-UEP-08A-SG
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Pressure Head (-cm water)

Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-UEP-08A-SG
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Relative Hydraulic Conductivity
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-UEP-08A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OQU4-UEP-08A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-08A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-08A-SG
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Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Hanging Cofumn / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 78.20

Job Number: LB08.0184.00 Tare wit, ring (g), 38.73

Sample Number: OU4-UEP-08B-SG Tare wi., screen & clamp {g): 23.44

Project Name: OU4-Phase | Initial sample volume (cm®): 47.92
Project Number: 136259 initial dry bulk density {(gfcm®); 1.63

Assumed particle density (g/cm®): 2.65
Initial calculated fotal porosity (%): 38.42

. Matric Moisture
Weight* Potential Content”
Date Time (g) (-cm water) (% vol}
Hanging column:  30-Oc¢t-08 11:45 160.96 0.00 42 .97
5-Nov-08 12:45 159.94 25.00 40.84
12-Nov-08 10:30 154.18 64.00 28.81
19-Nov-08 15:.00 150.58 123.00 21.31
Pressure plate;  30-Nov-08 13:56 148.60 509.90 17.17

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2 Density Porosity
(-cm water) (cm®) (%) {g/cm®) (%)
Hanging column: 0.00 - - -— -
25.00 - e — -—-
64.00 -— - -— -—
123.00 -
Pressure plate: 509.90 o e == -

Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "--" indicates

no volume changes occurred.
2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelfing, a ' denotes measured sample
settling, and ---' denotes no volume change occurred,

* Weight including tares
T Assumed density of water is 1.6 g/lem®
# Volume adjustments are applicable at this matric potential (see comment #1).

Technician Nofes:

Salt Precipitate on top of sample.

Laboratory analysis by: K. Wright/ R. Marshall
Data entered by:; C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: QU4-UEP-08B-SG

Dry weight* of dew point potentiometer sample (g). 143.68
Tare weight, jar (g): 117.83
Initial sample bulk density (g/icm®): 1.63
Weight*  Water Potential Moisture Content '

Date Time {g) (-cm water) (% vol)
Dew point potentiometer: _ 23-Oct-08 16:46 144.40 276365.8 4.56

Volume Adiusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (em?) (%) (glem®) (%)

Dew point potentiometer: _ 276365.8 - - - -

Dry weight* of relative humidity box sample (g} 65.20
Tare weight (g); 36.82
Initial sample bulk density (g/em®): 1.63

Moisture
Weight*  Water Potential Moisture Content '
Date Time {g) (-cm water) {% vol)
Relative humidity box: __ 5-Nov-08 12:55 65.78 851293 3.29
Volume Adjusted Data '
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
Relative humidity box: 851293 - == — ===
Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "--" indicates no

volume changes occurred.
z Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a - denotes measured sample
settling, and '-—" denotes no volume change occurred.
* Weight including tares
t Assumed density of water is 1.0 g/cm®
# Volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: K. Wright/T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-UEP-08B-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-UEP-08B-SG
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Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-UEP-08B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-UEP-08B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-08B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-UEP-08B-SG
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Particle Size Analysis
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Daniel B.

Stephens & Associates, Inc.

Summary of Particle Size Characteristics

dio dsp

dsa ASTM USDA
Sample Number (mm}) (mm) (mm}) C. C. Method Classification Classification
QU4-LEP-01A-SG - 0.087 0.29 0.41 4.7 .81 WS/H Poorly-graded sand with silt Sand
{SP-SM)
QU4-LERP-01B-SG 0.041 0.36 0.47 11 25 WS/H Well-graded sand with silt Loamy Sand !
(SW-SM)
QU4-LEP-03A-SG 0.00017 0.0063 0.0023 55 1.2 WS/H Lean clay (CL) Silty Clay Loam
OU4-LEP-03B-SG 0.0017 0.021 0.028 16 2.5 WS/H Silty clay (CL-ML) Silt Loam
OU4-LEP-05A-SG 0.00016 0.0024 0.0036 23 0.67 WS/H Fat clay (CH) Silty Clay
QU4-LEP-05B-5G 0.0011 0.13 0.17 185 11 WS/H Clayey sand {SC) Sandy Loam
OU4-UEP-07A-SG 0.048 0.59 0.95 20 0.97 WS/H Silty sand (SM) Loamy Sand
OU4-UEP-07B-SG 0.00045 0.15 0.21 467 16 WS/H Clayey sand {SC) Sandy Loam
OU4-UEP-08A-SG 0.088 0.71 1.0 11 11 WS/H Well-graded sand with silt Sand t
(SW-SM)
OU4-UEP-08B-SG 0.00076 0.043 0.065 86 8.9 WS/H Sandy silt s(ML) Loam
dse = Median particle diameter c = deo DS = Drysieve T Greater than 10% of sample is coarse materiat
U7y

Est = Reported values for dyp, Cu C.. and soil

classification are estimates, since extrapolation

was required to obtain the di, diameter
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Initial Dry Weight of Sample (g): 296.71
Weight Passing #10 (g): 277.00
Weight Retained #10 (g}: 19.71
Weight of Hydrometer Sample (g): 52.74
Calculated Weight of Sieve Sample (g): 56.49

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number; QU4-LEP-01A-8G
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wi Cum Wi, Wit.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 296.71 100.00
2" 50 0.00 0.00 296.71 100.00
1.5" 381 0.00 0.00 296.71 100.00
1" 25 0.00 0.00 296.71 100.00
3/4" 19.0 0.00 0.00 296.71 100.00
3/8" 9.5 0.00 0.00 296.71 100.00
4 4.75 3.27 3.27 203.44 98.20
10 2.00 16.44 19.71 277.00 93.36
-10 (Based on calculated sieve wt.)
20 0.85 7.73 11.48 45.01 79.67
40 0.425 10.38 21.86 34.63 61.30
60 0.250 8.98 30.84 25.65 45.40
140 0.108 19.00 49.84 6.65 11.77
200 ¢, 0.075 1.78 51.62 4.87 8.62
dry pan 0.25 51.87 4.62
wet pan 4.62 0.00

dgo (mm): 0.29
dgo (mm}: 0.41
d34(mm): 1.1

dyg{mmy}: 0.087
d16 (mm) 0.12
d30(mm): 0.17

Median Particle Diameter ~dgp (mm): 0.29

Uniformity Coefficient, Cu--[dgy/dio] (mm): 4.7
Coefficient of Curvature, Cc~-[(dao)*H(d1o*deo)] (Mm): 0.81
Mean Particle Diameter --[(dg+dsotdgs 3] {mm): 0.50

Classification of fines (visual method): ML

- ASTM Soif Classification: Poorly-graded sand with silt (SP-SM)
USDA Soil Classification: Sand

Laboratory analysis by: K. Wright

Data entered by: C. Krous
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: 1.B08.0184.00 Reaction with H,0,: NA
Sample Number: QUA4-LEP-01A-SG Dispersant®: (NaPQj)g
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial We. (q): 52.74
Test Date: 31-Dec-08 Total Sample Wt. (g): 296.71
Start Time: 9:12 WA. Passing #10 (g): 277.00
Time Temp R RL Rs:.orr L D P
Date (min) (°C) (g/L) (g/L) (g/L) {cm) {mm) (%) % Finer
31-Dec-08 1 19.3 11.5% 6.5 5.0 14.4 0.05221 9.5 8.9
2 19.3 11.5** 6.5 5.0 14.4 0.03692 9.5 8.9
5 19.3 11.0 - 65 4.5 14.5 0.02342 8.5 8.0
15 18.3 11.0 8.5 4.5 14.5 0.01352 85 8.0
30 19.4 10.5 6.5 4.0 14.6 0.00958 7.6 7.1
G0 19.5 10.0 6.5 3.5 14.7 0.00678 6.6 6.2
120 19.7 10.0 6.5 3.5 14.7 0.00478 6.6 6.2
250 20.3 10.0 6.5 3.5 14.7 0.00329 6.6 6.2
420 21.1 10.0 6.5 3.5 14.7 0.00251 6.6 6.2
1-Jan-09 1441 19.4 10.0 7.0 3.0 14.7 0.00139 57 5.3
Comments:

* Dispersion device: mechanically operated stirring device
** Discontinuity in initial data points due to sample characteristics.

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-LEP-01A-SG 136259 Poorly-graded sand with silt (SP-SM) Sand

Daniel B. Stephens & Associates, Inc.

127



Daniel B, Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Initial Dry Weight of Sample (g): 402.09
Weight Passing #10 (g): 338.98
Weight Retained #10 (g): 63.11
Weight of Hydrometer Sample (g): 48.85
Calcufated Weight of Sieve Sample (g): 57.94

Shape: Rounded
Hardness: Hard and durable

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-LEP-01B-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 30-Oct-08

Test Sieve Diameter WiH. Cum Wt Wit.
Fraction Number {(mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 402.09 100.00
2" 50 0.00 0.00 402.09 100.00
1.5" 38.1 0.00 0.00 402.09 100.00
1" 25 0.00 0.00 402.09 100.00
3/4" 19.0 0.00 0.00 402.09 100.00
3/8" 9.5 0.00 0.00 402.09 100.00
4 4.75 1.49 1.49 400.60 99.63
10 2.00 61.62 63.11 338.98 84.30
-10 _ (Based on calculated sieve wt.)
20 0.85 5.89 14.98 42.96 74.14
40 0.425 0.42 24.40 33.54 57.88
60 0.250 14.47 38.87 19.07 32.91
140 0.106 11.24 50.11 7.83 13.51
200 0.075 1.01 51.12 6.82 11.77
dry pan 0.05 51.17 6.77
wet pan 6.77 0.00

dm(mm): 0.041
d16 (mm) 0.12
dag{mm}: 0.22

d50(mm): 0.36
dgo (mm): 0.47
d34 (mm) 1.9

Median Particle Diamefer-dsq (mm). 0.36
Uniformity Coefficient, Cu ~[deg/dso] (mm): 11
Coefficient of Curvature, Cc --[(dso){(d1o*deg)] (Mm): 2.5
Mean Particle Diameter --[{dg+dsp+dgq /3] (mm): 0.79

Classification of fines (visual method}: ML

ASTM Soif Classification: Well-graded sand with silt (SW-SM)
USDA Soil Classification: Loamy Sand ' | * Greater than 10% of sample is coarse material

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0184.00 Reaction with H;O,: NA
Sample Number: OU4-LEP-01B-SG Dispersant*: {NaPOs)s
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial We. (g): 48.85
Test Date: 2-Jan-09 Total Sample W, (g); 402.09
Start Time: 9:06 WE Passing #10 (g): 338.98
Time Temp R RL Rcorr L D P
Date {min) (°C) (o/L) {g/l) {(g/L) {cm) {(mm) (%) % Finer
2-Jan-02 1 19.2 13.5 7.0 6.5 14.1 0.05168 13.3 11.2
2 19.2 125 7.0 55 14.3 0.03676 1.3 9.5
5 19.2 12.0 7.0 50 14.3 0.02331 10.2 8.6
15 19.2 11.5 7.0 4.5 14.4 0.01350 9.2 7.8
30 19.2 11.0 7.0 4.0 14.5 0.00957 8.2 6.9
60 19.2 10.5 7.0 35 14.6 0.00679 7.2 6.0
120 19.2 10.5 7.0 35 14.6 0.00480 7.2 6.0
250 19.2 10.0 6.5 3.5 14.7 0.00333 7.2 6.0
455 19.2 10.0 6.5 3.5 14.7 0.00247 7.2 6.0
3-Jdan-09 1524 19.2 11.5 8.0 3.5 14.4 0.00134 7.2 6.0
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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USDA COBBLES GRAVEL SAND SILT CLAY
Very coarse] Coarse | Medium | Fine | very fine
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SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-LEP-01B-SG 136259 Well-graded sand with silt (SW-SM) Loamy Sand
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T Greater than 10% of sample is coarse material

Daniel B. Stephens & Associates, Inc.




Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caidwell initial Dry Weight of Sample (g): 381.27
Job Number: 1.B08.0184.00 Woeight Passing #10 (g): 380.44
Sample Number: OU4-LEP-03A-5G Weight Retained #10 (g): 0.83
Project Name: OU4-Phase | Weight of Hydrometer Sampile (g): 50.39
Project Number: 136259 Calculated Weight of Sieve Sample (g): 50.50
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wt. Wt.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 381.27 100.00
2" 50 0.00 0.00 381.27 100.00
1.5" 38.1 0.00 0.00 381.27 100.00
1" 25 0.00 0.00 381.27 100.00
34" 19.0 0.00 0.00 381.27 100.00
3/8" 9.5 0.00 0.00 381.27 100.00
4 475 0.00 0.00 381.27 100.00
10 2.00 0.83 0.83 380.44 99.78
-10 (Based on calculated sieve wt.)
20 0.85 0.03 0.14 50.36 99.72
40. 0.425 0.04 0.18 50.32 99.64
60 0.250 0.19 0.37 50.13 99.27
140 0.106 1.69 206 48.44 95.92
200 0.075 1.93 3.29 46.51 92.10
dry pan 0.17 4,16 46.34
wet pan 46.34 0.00
dyp (mm}): 0.00017 dgg {mm): 0.0063
dys (mm): 0.00031 dgo (Mmm): 0.0093
d3o (mm): 0.0014 ds4 (MM): 0.032

Median Particle Diameter --dso (mm). 0.0063 [Note: Reported values for dsg, C,,
Uniformity Coefficient, Cu—[dg/dig] (mm): 55 C., and soil classification are
Coefficient of Curvature, Cc —[(dsg)/(d1g*dee)] (mm): 1.2 estimates, since extrapolation was

Mean Particle Diameter—[(dg+dsy+dag)/3] (mm): 0,013 euired fo obtain the die diameter
Classification of fines: CL

ASTM Soil Classification: Lean clay (CL)
U/SDA Soil Classification: Silty Clay Loam

Laboratory analysis by: K. Wright

Data entered by: T. Mendez
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0184.00 Reaction with H,O.: NA
Sample Number: QU4-LEP-03A-SG Dispersant*; (NaPOjg)
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial We (g): 50.39
Test Date: 12-Jan-09 Total Sample WL (g). 381.27
Start Time: 9:12 Wt Passing #10 (g): 380.44
Time Temp R Ry Reor L D P
Date {min) {°C) (g/L) (g/l} (g/L) {cm) {mm) (%) % Finer
12-Jan-09 1 19.6 51.0 7.0 44.0 7.9 0.03861 87.3 871
2 19.6 48.5 7.0 41.5 8.3 0.02800 824 82.2
5 19.6 46,0 7.0 39.0 8.8 0.01814 774 77.2
15 19.7 40.0 7.0 33.0 9.7 0.01103 65.5 65.3
30 19.7 35.0 7.0 28.0 10.6 0.00812 55.6 55.4
60 19.8 315 7.0 24.5 111 0.00589 48.6 48.5
120 20.2 285 7.0 21.5 11.6 0.00423 427 426
250 20.9 25.5 6.5 19.0 12.1 0.00297 377 376
455 21.5 24.0 6.5 17.5 12.4 0.00221 347 34.7
13-Jan-09 1373 19.9 22.0 7.0 15.0 12.7 0.00131 29.8 29.7
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-LEP-03A-SG 136259 Lean clay (CL) Silty Clay Loam

Note: Reported values for dyp, C,,, C,, and ASTM classification are estimates, since extrapolation was required to obtain the d4, diameter

Daniel B. Stephens & Associdates, Inc.
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Daniel B. Stephens & Associates, Inec.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 328.56
Job Number: LB08.0184.00 Weight Passing #10 (g): 328.56
Sample Number: OU4-LEP-03B-5G Weight Retained #10 (g): 0.00
Project Name: OU4-Phase [ Weight of Hydrometer Sample (g): 48.68
Project Number: 136259 Calculated Weight of Sieve Sample (g). 48.68
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wit Wi
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 328.56 100.00
2" 50 0.00 0.00 328.56 100.00
1.5" 38.1 0.00 0.00 328.56 100.00
1" 25 0.00 0.00 328.56 100.00
3/4" 18.0 0.00 0.00 328.56 100.00
3/8" 9.5 0.00 0.00 328.56 100.00
4 4.75 0.00 0.00 328.56 100.00
10 2.00 0.00 0.00 328.56 100.00
-10 {Based on calculated sieve wt.)
20 0.85 0.03 0.03 48.65 99.94
40 0.425 0.05 0.08 48.60 99.84
60 0.250 0.09 0.17 48.51 99.65
140 0.106 1.15 1.32 47.36 97.29
200 0.075 2.10 3.42 45.26 92.97
dry pan 0.21 3.63 45.05
wet pan 45.05 0.00
d1g (mm) 0.0017 d5g (mm) 0.021
d15 (mm) 0.0047 dso (mm) 0.028
dsg (mm): 0.011 das (mmY: 0.056

Median Particle Diameter--dgq {mm). 0.021
Uniformity Coefficient, Cu--[dgp/dio] (mm): 16

Coefficient of Curvature, Cc -[(dsof/(d1o*dgo)] {(mm): 2.5
Mean Particle Diameter--[(d;g+dse+dss)/3] (mm): 0.027

Classification of fines: CL-ML

ASTM Soil Classification: Silty clay (CL-ML)
USDA Soil Classification: Silt Loam

134

Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0184.00 Reaction with. HO,: NA
Sample Number: QU4-LEP-03B-SG Dispersant* (NaPOs)s
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial WE (g): 48.68
Test Date: 3-Nov-08 Total Sample Wt (g): 328.56
Start Time: 9:00 Wt Passing #10 (g): 328.56
Time Temp R RL Rcorr L D P
Date {min) (°C) {g/L) {g/L) (g/L) {cm) (mm) {%) % Finer
3-Nov-08 1 20.6 43.0 8.5 36.5 9.3 0.04113 75.0 75.0
2 2086 37.0 6.5 30.5 10.2 0.03059 62.7 62.7
5 20.6 305 7.0 235 11.3 0.02033 48.3 48.3
15 20.6 23.0 7.0 16.0 i12.5 0.01236 329 329
30 20.7 19.0 7.0 12.0 13.2 0.00895 247 24.7
60 20.7 16.5 6.0 10.5 13.6 0.00643 21.6 21.6
120 21.0 14.0 6.5 7.5 14.0 0.00460 15.4 15.4
250 21.3 13.0 6.0 7.0 142 0.00319 14.4 14.4
455 21.2 11.5 6.0 55 14.4 0.00239 11.3 11.3
4-Nov-08 1397 20.1 10.5 6.0 4.5 14.6 0.00139 9.2 9.2
Comments:

* Dispersion device: mechanically operated stirring device

135

Laboratory analysis by: A. Barraza
Data entered by: 7. Mendez
Checked by: J. Hines
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OU4-LEP-03B-SG 136259 Silty clay (CL-ML) Silt Loam

Daniel B. Stephens & Associates, Inc.
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 327.20
Job Number: LB08.0184.00 Weight Passing #10 (g). 326.92
Sample Number: QUA4-LEP-05A-SG Weight Retained #10 (g): 0.28
Project Name: QU4-Phase | Weight of Hydrometer Sample (g): 52.19
Project Number: 136259 Calculated Weight of Sieve Sample (g): 52.23
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wit. Wit.
Fraction Number {(mm) Retained Retained Passing % Passing .
+10
3" 75 0.00 0.00 327.20 100.00
2" 50 0.00 0.00 327.20 100.00
1.5" 38.1 0.00 0.00 327.20 - 100.00
1" 25 0.00 0.00 327.20 100.00
3/4" 19.0 0.00 0.00 327.20 100.00
3/8" 9.5 0.00 0.00 327.20 100.00
4 4.75 0.28 0.28 326.92 99.91
10 2.00 0.00 0.28 326.92 99.91
-10 (Based on calculated sieve wit.)
20 0.85 0.07 0.1 52.12 99.78
40 0.425 0.06 0.17 52.06 90.67
60 0.250 0.08 0.25 51.98 99.51
140 0.106 0.13 0.38 51.85 99.26
200 0.075 0.06 0.44 51.79 99.15
dry pan 0.02 0.46 51.77
wet pan 51.77 0.00
dyo{mm): 0.00016 dso(mm): 0.0024
dig (Mmm}): 0.00023 dgg {(mm): 0.0036
dzp {mm): 0.00062 daq (mm): 0.0093

ASTM Soif Classification: Fat clay (CH)

Median Particle Diameter--ds, (mm): 0.0024
Uniformity Coefficient, Cu--[dgo/d1o] (mm}): 23
Coefficient of Curvature, Cc--[(dso)/(dyo*dgo)] {(mm): 0.67

Mean Particle Diameter--[(d16+d50+d84)f3] (mm) 0.0040

Classification of fines: CH

USDA Soil Classification: Silty Clay

137

Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines

Note: Reported values for dy, C,,
C., and soil classification are

estimates, since extrapolation was
required to obtain the d,, diamefer




Dawniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used.: DISTILLED
Job Number: LB08.0184.00 Reaction with Hy0.: NA
Sample Number: OU4-LEP-05A-SG Dispersant®: {(NaPO3),
Project Name: OU4-Phase | Assumed particle density; 2.65
Project Number: 136259 Initial WE. (g): 52.19
Test Dafe: 3-Nov-08 Total Sample WL (g): 327.20
Start Time: 9:18 Wt Passing #10 (g): 326.92
Time Temp R I:QL Rc;cn'r L D P
Date {min) {°C) {g/L) {g/L) (g/L) {cm) (mm) {%) % Finer
3-Nov-08 1 206 60.0™ 7.0 53.0 6.5 0.03438 101.6 101.5
2 20.6 57.0 7.0 50.0 7.0 0.02522 95.8 95.7
5 20.6 56.0 7.0 48.0 7.1 0.01614 93.9 93.8
15 20.7 51.0 6.5 44.5 7.9 0.00083 85.3 852
30 20.7 47.0 6.0 41.0 86 0.00723 78.6 78.5
60 20.7 43.0 6.5 36.5 93 0.00530 69.9 69.9
120 21.0 38.5 6.0 325 10.0 0.00388 62.3 62.2
250 21.3 34.5 6.5 28.0 10.6 0.00277 53.7 53.6
442 21.2 31.0 6.0 25.0 11.2 0.00214 47.9 47.9
4-Nov-08 1389 20.1 27.0 6.0 21.0 11.9 0.00126 40.2 40.2
Comments:

* Dispersion device: mechanically operated stirring device
** Discontinuity in initial data points due to sample characteristics.

Laboratory analysis by: A. Barraza
Data entered by: T. Mendez
Checked by: J. Hines
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dso = 0.00016 ds; = 0.00062 dso = 0.0024 deo = 0.0036 C.,=23 C.=0.67
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OUA4-LEP-05A-SG 136259 Fat clay (CH) Siity Clay

Note: Reported values for dyg, C,, C., and ASTM classification are estimates, since extrapolation was required to obtain the dyo diameter

Daniel B. Stephens & Associates, Inc.
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 349.16
Job Number: LB08.0184.00 Weight Passing #10 (g): 335.39
Sample Number: OU4-LEP-05B-SG Weight Retained #10 (g): 13.77
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 51.87
Project Number: 136259 Calculated Weight of Sieve Sample (g). 54.00
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wi. Cum Wit. Wit.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 349.16 100.00
2" 50 0.00 0.00 349.16 100.00
1.5" 38.1 0.00 0.00 349.16 100.00
1" 25 0.00 0.00 340.16 100.00
3/4" 19.0 0.00 0.00 349.16 100.00
3/8" 9.5 0.00 0.00 349.16 100.00
4 4.75 3.31 3.31 34585 99.05
10 2.00 10.46 13.77 335.39 96.06
-10 (Based on calculated sieve wi.)
20 0.85 1.89 4,12 49.88 92.37
40 0.425 2.66 6.78 47.22 87.45
60 0.250 5.35 12,13 41.87 77.54
140 0.106 19.89 32.02 21.98 40.70
200 0.075 4.45 36.47 17.53 32.46
dry pan 0.21 36.68 17.32
wet pan 17.32 0.00
dyp (mm): 0.0011 dsg {mm}): 0.13
dg {mm): 0.0037 dgo (mm): 0.17
dap (Mmm): 0.045 dgs {mm): 0.35

Coefficient of Curvaturs, Cc--[(dzg)*/(d1e*deo)] (Mm):
Mean Particle Diameter --[{d1g+dsp+dgs)/3] (mm): 0.16

Median Particle Diameter--dso (mm): 0.13  [Note: Reported values for dig, Cy,

Uniformity Coefficient, Cu--[dgg/d4] {mm}: 155 C., and soil classification are
11 estimates, since extrapolation was
required to obtain the d,, diameter

Classification of fines: ClL

ASTM Soil Classification: Clayey sand (SC)
UUSDA Soil Classification: Sandy Loam
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Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines




Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0184.00 Reaction with HyO,: NA
Sample Number; CU4-LEP-05B-5G Dispersant™: (NaPQ,)g
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial We. (g): 51.87
Test Date: 4-Nov-08 Total Sample WE (g): 349.16
Start Time: 9:18 WL Passing #10 (g): 335.39
Time Temp R Ry Reorr L D P
Date {min) (°C) {g/L) {g/L) (g/L) (cm) {(mm}) (%) % Finer
4-Nov-08 1 20.5 225 6.0 16.5 12.6 0.04808 31.8 30.6
2 205 21.0 6.0 15.0 12.9 0.03433 28.9 27.8
5 205 20.0 6.0 14.0 13.0 0.02185 27.0 259
15 20.5 18.0 6.0 12.0 13.3 0.01277 23.1 222
30 20.6 17.0 8.0 11.0 13.5 0.00908 21.2 20.4
60 20.7 16.0 6.0 10.0 13.7 0.00645 19.3 18.5
120 21.0 15.0 5.5 9.5 13.8 0.00457 18.3 17.6
250 21.4 135 55 8.0 14.1 0.00318 15.4 14.8
441 21.3 13.0 5.5 7.5 14.2 0.00240 14.5 13.9
5-Nov-08 1385 202 12.0 6.0 6.0 14.3 0.00138 11.6 11.1
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines
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OU4-LEP-05B-SG 136259 Clayey sand (SC) Sandy Loam

Note: Reported values for dyg, C,, C,, and ASTM classification are estimates, since extrapolation was required to obtain the d,y diameter

Daniel B. Stephens & Associates, Inc.
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 483.62
Job Number: LB08.0184.00 Weight Passing #10 (g): 377.28
Sample Number: OU4-UEP-07A-SG Weight Retained #10 (g): 106.34
Project Name: QU4-Phase | Weight of Hydrometer Sample (g): 53.13
Project Number: 136259 Calculated Weight of Sieve Sample (g): 68.11
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wt. Cum Wt, Wit.
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 483.62 100.00
2" 50 0.00 0.00 483.62 100.00
1.58" 38.1 0.00 0.00 483.62 100.00
1" 25 0.00 0.00 483.62 100.00
34" 19.0 0.00 0.00 483.62 100.00
3/8" 9.5 3.26 3.26 480.36 99.33
4 4,75 25.41 28.67 454,95 94.07
10 2.00 77.67 106.34 377.28 78.01
-10 {Based on calculated sieve wt.)
20 0.85 14.12 29.10 39.01 57.28
40 0.425 9.53 38.63 20.48 43.29
60 0.250 6.77 45,40 22,71 33.35
140 0.106 10.02 55.42 12.69 18.63
200 0.075 1.73 57.15 10.96 16.09
dry pan 0.01 57.16 10.95
wet pan 10.95 0.00
d4o (mm): 0.048 dgo (mm): 0.59
d16 (mm) 0.075 dsg(mm) 0.95
dae (mm): 0.21 dgs (mm): 2.8

Median Particle Diameter--dgp (mm): 0.59
Uniformity Coefficient, Cu--[dgy/dqg] (mm): 20
Coefficient of Curvature, Co~[(dso)2/(d1o*deo)] (mm); 0.97
Mean Particle Diameter--[{d g+dsptdgs)/3] (mm): 1.2

Classification of fines (visual method}: ML

ASTM Soil Classification: Silty sand (SM)
USDA Soil Classification: Loamy Sand t l T Greater than 10% of sample is coarse materia)

Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used.: DISTILLED
Job Number: 1.B08.0184.00 Reaction with H,05: NA
Sample Number: QU4-UEP-07A-5G Dispersant®: (NaPQ;)g
Project Name: QU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial Wt. (g): 53.13
Test Date: 3-Nov-08 Total Sample WE. {g). 483.62
Start Time: 9:06 Wt. Passing #10 (g); 377.28
Time Temp R R, Reorr L D P
Date {min) (°C) (g/L) (g/L) (g/L) (cm) (mm) {%) % Finer
3-Nov-08 1 206 14.0 7.0 7.0 14.0 0.05060 13.2 10.3
2 20.6 12.5 7.0 55 14.3 0.03610 10.4 8.1
5 20.6 12.0 7.0 5.0 14.3 0.02289 9.4 7.3
15 20.6 11.5 7.0 4.5 14.4 0.01326 8.5 6.6
30 20.7 10.5 6.5 4.0 14.6 0.00941 7.5 5.9
60 20.7 10.0 6.0 4.0 14.7 0.00668 7.5 59
120 21.0 9.5 6.0 3.5 14.7 0.00472 6.6 5.1
250 21.3 9.5 6.0 35 14.7 0.00326 6.6 5.1
450 21.2 9.0 6.0 3.0 14.8 0.00244 56 4.4
4-Nov-08 1392 20.1 8.0 6.0 2.0 15.0 0.00141 3.8 29
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: A. Barraza
Data entered by: T. Mendez
Checked by: J. Hines
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND _ SILT OR CLAY
Coarse | Fing Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Veryooarsel Coarse I Medium 1 Fine !Very fine
d10 = 0.048 d30 =0.21 d50 = 0.59 dec = 0.95 Cu = 20 Cc = 0.97
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-UEP-07A-SG 136259 Silty sand (SM) Loamy Sand '

1 Greater than 10% of sample is coarse material
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 295.89
Job Number: 1LB08.0184.00 Weight Passing #10 {g): 271.61
Sample Number: QU4-UEP-07B-SG Weight Retained #10 (g): 24.28
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 50.31
Project Number: 136259 Calculated Weight of Sieve Sample (g): 54.81
Test Date: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wi. Cum Wit Wi
Fraction Number {(mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 295.89 100.00
2" 50 0.00 0.00 295.89 100.00
1.5" 38.1 0.00 0.00 295.89 100.00
1" 25 0.00 0.00 295.89 100.00
3/4" 19.0 0.00 0.00 295.89 100.00
378" 9.5 0.00 0.00 295.89 100.00
4 4.75 5.46 5.46 290.43 98.15
10 2.00 18.82 24.28 271.61 91.79
-10 {Based on calculated sieve wt.)
20 0.85 3.84 8.34 46.47 84.79
40 0.425 3.62 11.96 42.85 78.18
60 0.250 7.38 19.34 3547 64.72
140 0.106 13.77 3311 21.70 39.59
200 0.075 1.77 34.88 19.93 36.36
dry pan 0.08 34.96 19.85
wet pan 19.85 0.00

d16(mm): 0.0015
d30 (mm) 0.039

dsg (mm): 0.15
dgp (mm}: 0.21
d34 (mm) 0.78

Median Particle Diameter --ds; (mm): 0.15
Uniformify Coefficient, Cu—-[dgy/dp] (mm): 467
Coefficient of Curvature, Cc-[(ds)/(d1g*dgo)] (mm): 16

Note: Reported values for dyg, C,,
C., and soil classification are

estimates, since exirapolation was
required o obtain the d,, diameter

Mean Particle Diameter --[{dg+dse+dgs 3] (mm): 0.31

Classification of fines: CL

ASTM Soil Classification: Clayey sand (SC)
USDA Soil Classification: Sandy Loam
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Laboratory analysis by: K. Wright
Data entered by: T. Mendez
Checked by: J. Hines



Daniel B. Stephens & Associates, Imc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: L.B08.0184.00 Reaction with HxO2: NA
Sample Number; QU4-UEP-07B-8G Dispersant®: (NaPQ;)g
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial WE. (g): 50.31
Test Date: 3-Nov-08 Total Sample Wt (g): 295.89
Start Time: 912 Wt. Passing #10 (g): 271.61
Time Temp R RL Reorr L D P
Date (min) {°C) (g/L) {g/L) {g/L) {cm) {mm) (%) % Finer
3-Nov-08 1 20.6 24.0 7.0 17.0 12.4 0.04755 33.8 31.0
2 20.6 23.0 7.0 16.0 12.5 0.03385 31.8 29.2
5 206 23.0 7.0 16.0 12.5 0.02141 31.8 29.2
15 20.7 220 7.0 15.0 12.7 0.01242 29.8 27.4
30 20.7 21.0 6.5 14.5 12.9 0.00884 28.8 26.5
60 20.7 19.5 6.0 13.5 131 0.00631 26.8 246
120 21.0 19.0 6.5 12.5 13.2 0.00446 24.8 22.8
250 21.3 17.5 6.5 11.0 13.4 0.00311 21.9 20.1
446 21.2 16.0 6.0 10.0 13.7 0.00235 12.9 18.2
4-Nov-08 1388 201 14.5 6.0 85 13.9 0.00136 16.9 15.5
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: A. Barraza
Data entered by: T. Mendez
Checked by: J. Hines
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Veryooarsol Coarse | Medium I Fine | Very fine
dig = 0.00045 dso = 0.039 dsg = 0.15 deg = 0.21 C, = 467 C.=16
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-UEP-07B-SG 136259 Clayey sand (SC) Sandy Loam

Note: Reported values for dyg, C,, C,, and ASTM classification are estimates, since extrapolation was required to obtain the d,, diameter

Daniel B. Stephens & Associates, Inc.
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 356.39
Job Number: LB08.0184.00 Weight Passing #10 (g): 288.90
Sample Number: OU4-UEP-08A-5G Weight Retained #10 (g} 67.49
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 53.73
Project Number: 136259 Calculated Weight of Sieve Sample (g): 66.28
Test Dafe: 30-Oct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wt. Wi,
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 356.39 100.00
2" 50 0.00 0.00 356.39 100.00
1.5" 38.1 0.00 0.00 386.39 100.00
1" 25 0.00 0.00 356.39 100.00
314" 19.0 0.00 0.00 356.39 100.00
3/8" 9.5 0.00 0.00 356.39 100.00
4 4.75 14.00 14.00 342.39 96.07
10 2.00 53.49 67.49 288.90 81.06
-10 {Based on calculated sieve wt.)
20 0.85 17.60 30.15 36.13 54.51
40 0.425 11.09 41.24 25.04 37.78
60 0.250 8.51 49.75 16.53 24,94
140 0.106 9.39 59.14 7.14 10.77
200 0.075 0.96 60.10 6.18 9.32
dry pan 0.06 60.16 6.12
wet pan 6.12 0.00
d10 (mm) 0.088 d50 (mm) 0.71
dig (mm): 0.15 dgo (mm): 1.0
d30 (mm) 0.31 d84 (mm) 2.4

" Median Particle Diameter--dsg (mm). 0.71
Uniformity Coefficient, Cu --[dgp/dsg] (mm): 11
Coefficient of Curvature, C¢--[(dag)*/(d10*deo)] (mm): 1.1
Mean Particle Diameter --[(dyg+dso+dgs)/3] (mm}): 1.1

Classification of fines (visual method): ML

ASTM Soil Classification: Well-graded sand with silt (SW-SM)

USDA Soil Classification: Sand ' I T Greater than 10% of sample is coarse materiail

Labgratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: 1LB08.0184.00 Reaction with HoO,: NA
Sample Number: QU4-UEP-08A-SG Dispersant™: (NaPQOj)g
Project Name: QOU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial WE. (g): 53.73
Test Date: 30-Dec-08 Total Sampie Wt (g): 356.39
Start Time: 9:18 Wt Passing #10 (g): 288.90
Time Temp R Ry Reorr L D P
Date {min) {°C) {g/L) (g/L) {g/L) {cm) (mm) (%) % Finer
2-Jan-09 1 19.1 12.5 7.0 55 14.3 0.05205 10.2 8.3
2 19.1 12.0 7.0 5.0 14.3 0.03691 9.3 7.5
5 19.1 11.0 7.0 4.0 14.5 0.02348 74 6.0
15 19.2 10.5 7.0 3.5 14.6 0.01358 6.5 5.3
30 19.2 10.5 7.0 35 14.6 0.00960 6.5 5.3
60 19.4 10.0 7.0 3.0 147 0.00679 5.6 4.5
120 19.5 9.0 7.0 2.0 14.8 0.00482 3.7 3.0
250 20.2 8.5 6.5 2.0 14.9 0.00332 3.7 3.0
444 21.3 8.5 6.5 2.0 14.9 0.00246 3.7 3.0
3-Jan-09 1514 19.3 9.5 8.0 1.5 14.7 0.00136 2.8 2.3
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Cearse | Fine Coarse | Medium | Fing
USDA COBBLES GRAVEL SAND SILT CLAY
Ve:ycoarsel Coarse | Medium | Fine | Very fine
d10 =0.088 dso = 0.31 dso =0.71 dso =1.0 Cu =11 Cc =1.1
SAMPLE NUMBER PROJECT NUMBER, ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-UEP-08A-SG 136259 Well-graded sand with silt (SW-SM) Sand !

T Greater than 10% of sample is coarse material
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 239.51
Job Number: LB08.0184.00 Weight Passing #10 (g): 239.51
Sample Number: OU4-UEP-08B-5G Weight Retained #10 (g): 0.00
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 45.13
Project Number: 136259 Calculated Weight of Sieve Sample (g): 45.13
Test Date: 30-Cct-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wt. Cum Wt. Wt
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 239.51 100.00
2" 50 0.00 0.00 239.51 100.00
1.58" 38.1 0.00 0.00 239.51 100.00
1" 25 0.00 0.00 239.51 100.00
3/4" 19.0 0.00 0.00 239.51 100.00
3/8" 9.5 0.00 0.00 239.51 100.00
4 4,75 0.00 0.00 239.51 100.00
10 2.00 0.00 0.00 239.51 100.00
-10. (Based on calculated sieve wt.)
20 0.85 0.25 0.25 44,88 99.45
40 0.425 2.03 2.28 42.85 94.95
60 0.250 2.41 4.69 40.44 89.61
140 0.108 6.90 11.59 33.54 74.32
200 0.075 4,98 16.57 28.56 63.28
dry pan 0.89 17.46 27.67
wet pan 27.67 0.00
die (mm): 0.00076 dgg (mm): 0.043
dis (mm): 0.0068 dso {mm):; 0.065
d30 (mm) 0.021 d84(mm) 018

ASTM Soil Classification: Sandy silt s(ML)

Median Particle Diameter --dgy (mm): 0.043
Uniformity Coefficient, Cu --[dgg/d1o] (mm): 86
Coefficient of Curvature, C¢ --[(da)*/(d15*dso)] (mm): 8.9

Mean Particle Diameter --[(dig+dse+dgs /3] (mm). 0.077

Classification of fines: ML

USDA Soif Classification: Loam
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Laboratory analfysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Note: Reported values for dqg, C,,,
C., and soil classification are

estimates, since extrapolation was
required to obtain the d,o diameter




Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0184.00 Reaction with HyO,: NA
Sample Number: OU4-UEP-08B-SG Dispersant*: (NaPO3)s
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial WE. (g): 45.13
Test Date: 31-Dec-08 Total Sample Wt. (g); 238.51
Start Time: 9:18 Wt Passing #10 (g): 239.51
Time Temp R R, Reore L D P
Date {min) (°C) {o/L) {g/L) {g/L) {cm) {mm) {%) % Finer
31-Dec-08 1 19.4 30.0 6.5 23.5 11.4 0.04634 52.1 52.1
2 19.4 25.5 6.5 19.0 12.1 0.03381 421 421
5 19.4 20.5 6.5 14.0 12.9 0.02210 31.0 31.0
15 19.3 17.0 6.5 10.5 13.5 0.01305 233 23.3
30 19.4 16.0 6.5 8.5 13.7 0.00927 211 21.1
60 19.7 13.5 6.5 7.0 14.1 0.00663 15.5 15.5
120 19.7 13.0 6.5 6.5 14.2 0.00470 14.4 14.4
250 20.3 12.0 6.5 55 14.3 0.00325 12.2 12.2
415 21.1 11.5 6.0 5.5 14.4 0.00251 12.2 12.2
1-Jan-09 1436 194 12.0 7.0 5.0 14.3 0.00137 11.1 11.1
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data enfered by: C. Krous
Checked by: J. Hines
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PARTICLE DIAMETER {mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse 1 Fine Coarse | Medium I Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Vcrycoarsel Coarse l Medium | Fina I Very fine
d4g = 0.00076 dso = 0.021 dso = 0.043 dgo = 0.065 C,=86 C.=89
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-UEP-08B-SG 136259 Sandy silt s(ML) Loam

Note: Reported values for dyg, C,, C., and ASTM classification are estimates, since extrapolation was required to obtain the d,, diameter

154

Daniel B. Stephens & Associates, Ine.




Atterberg Limits/
Identification of Fines
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Daniel B. Stephens & Assocliates, Inc.

Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification
OU4-LEP-01A-SG ML
OU4-LEP-01B-SG ML
OU4-LEP-03A-SG 49 21 28 CL
OU4-LEP-03B-SG 25 20 5 CL-ML
OU4-LEP-05A-SG 81 23 58 CH
OU4-LEP-05B-SG ' 48 19 29 - CL
OU4-UEP-07A-SG ML
OU4-UEP-07B-SG 35 17 18 cL
OU4-UEP-08A-SG ML
OU4-UEP-08B-SG 36 26 : 10 ML

— = Soil requires visual-manual classification due to non-plasticity
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: 1.B08.0184.00
Sample Number: QU4-LEP-01A-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 24-Oct-08

Liquid Limit

Trial 1 Trial 2

Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soif (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): wam -

Liquid Limit:

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g}
Weight of pan plus dry soil (g)
Weight of pan (g):
Gravimetric moisture content (% ¢/g). - e

. Plastic Limit: —

Results

Percent of Sample Retained on #40 Sieve. See Sieve

Liquid Limit: —
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

-- = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Description and identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: QU4-LEP-01A-8G
Ring Number: QU4-Phase |
Depth: 136259

Test Dafe: 24-Oct-08

Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Dark Gray (7.5YR 4/1)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary Identification:
Dry Strength: None
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

*Note: The sample cements upon the addition of water.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.
Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: QU4-LEP-01B-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 24-Oct-08

Liquid Limit

Trial 1 Trial 2

Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soif {g):
Weight of pan plus dry soil (g)
Weight of pant (g):

Gravimetric moisture content (% 9/g). - e

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):
Gravimetric moisture content (% ¢/9): --- —

Plastic Limit: —

Results

Pearcent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: —
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:

- = S¢il requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visuai-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: QU4-LEP-01B-5G
Ring Number: OU4-Phase |
Depth: 136259

Test Date: 24-Oct-08

Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Brown (7.5YR 4/3)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary Identification:
Dry Strength: Low
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

*Note: The sample cements upon the addition of water.

Laboratory analysis by: D. O'Dowd
Data enfered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-LEP-03A-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 8-Jan-09

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 36 30 19

Pan number: LL1 LL2 LL3
Weight of pan plus moist soil {(g).  133.27 122.44 129.21
Weight of pan plus dry soif (g}  130.44 119.16 125.10
Weight of pan (g): 12413 112.10 11717
Gravimelric moisture content (% g/g):  44.85 46,46 51.83

Liquid Limit: 49

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soif {g):  119.95 120.94
Weight of pan plus dry soil (g}  119.25 120.23
Weight of pan {g):  115.95 116.80

Gravimelric moisture confent (% g/g):  21.21 20.70
Flastic Limit: 21
Results

Percent of Sample Retained on #40 Sieve. See Sieve
Liquid Limit: 49

Plastic Limit: 21
Plasticity Index: 28
Classification: CL

Comments:
— = Soil requires visual-manual classification due to non-b[asticity
Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name:

Job Number:
Sample Number:
Project Name:
Project Number:

Test Date:

Brown and Caldwel
LB08.0184.00
OUA4-LEP-03B-5G
OU4-Phase |
136259

23-Oct-08

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 35 24 15

Pan number: LL1 Li2 LL3
Weight of pan plus moist soif (g):  130.10 130.92 143.18
Weight of pan plus dry soif (g)  127.51 127.08 137.91
Weight of pan (g):  117.00 112.02 117.87
Gravimetric moisture content (% g/g): 24.64 25.50 26.30
Liguid Limit; 25

Plastic Limit

Frial 1 Trial 2

Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soif (g)
Weight of pan (g):

PL1 P2
122.62 124.21
121.41 122.97
115.36 116.80

Gravimetric moisture content (% g/g): 20.00 20.10
Plastic Limit: 20
Results
Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 25
Plastic Limit: 20
Plasticity Index: 5
Ciassification:  CL-ML

Comments:

--- = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number; OU4-LEP-05A-SG
FProject Name: OU4-Phase |
Project Number: 136259

Test Date: 23-Oct-08

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops: 36 25 18
Pan number: LL1 LL2 LL3
Weight of pan plus moist soil (g): 125.42 140.50 135.69
Weight of pan plus dry soil (g)  122.19 130.19 126.99
Weight of pan (g):  118.00 117.46 116.54
Gravimetric moisture content (% ¢/g): 77.09 80.99 83.25

Liquid Limit: 81

Piastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soif {g):  123.01 117.59
Weight of pan plus dry soif (g)  122.06 116.79
Weight of pan (g): 117.84 113.29

Gravimetric moisture content (% g/g): 22.51 22.86
Plastic Limit: 23
Results

Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 81

Plastic Limit: 23
Plasticity index: 58
Classification: CH

Comments:

-~ = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Afterberg Limits

Job Name: Brown and Caldwell
Job Number: 1LB08.0184.00
Sample Number: OU4-LEP-05B-SG
Project Name: OU4-Phase i
Project Number: 136259
Test Date: 24-Oct-08
Liquid Limit
Trial 1 Trial 2 Trial 3
Number of drops: 36 27 19
Pan number: LL1 LL2 LL3
Weight of pan plus moist soif (g):  132.93 135.49 137.09
Weight of pan plus dry soil (g)  127.99 129.86 130.57
Weight of pan (g):  117.00 117.98 117.87
Gravimetric moisture confent (% g/g): 44 95 47 .39 51.34
Liguid Limit: 48
Plastic Limit
Trial 1 Trial 2
Pan number: PL1 " PL2

Weight of pan plus moist soil {g):
Weight of pan plus dry soil (g)
Weight of pan (g):

125.35 1156.45
124.15 114.17
117.84 107.58

Gravimetric moisture content {% g/g): 19.02 19.42
Plastic Limit: 19
Resulis
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: 48

Plastic Limit: 19

Plasticity Index: 29

Classificalion: CL

Comments:

- = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name:

Job Number:
Sample Number:
FProject Name:
Project Number:

Test Date:

Brown and Caldwell
.B08.0184.00
CU4-UEP-07A-SG
OU4-Phase |
136259

23-Oct-08

Liguid Limit

Trial 1 Trial 2

Trial 3

Number of drops:

Fan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):

Gravimetric moisture content (% 9/g):

Liquid Limit: -—
Plastic Limit
Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):

Gravimetric moisture content (% g/g):

Plastic Limit:

Resulis

Percent of Sample Retained on #40 Sieve:
Liguid Limit:

Plastic Limit:

Plasticity Index:

Classification (Visual Method):

Comments:

--- = Soil requires visual-manual classification due fo non-plasticity

See Sieve

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: 1.B08.0184.00
Sample Number: QU4-UEP-07A-SG
Ring Number: OU4-Phase |
Depth: 136259

Test Date: 23-Oc¢t-08

Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Dark Yellowish Brown (10YR 4/4)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary Identification:
Dry Strength: Medium
Dilatency: Slow

Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

*Note: The sample cements upon the addition of water.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-UEP-07B-SG
Project Name: OU4-Phase |
Project Number: 136259
Test Date: 24-Oct-08
Liguid Limit
Trial 1 Trial 2 Trial 3
Number of drops: 34 27 19
Pan number: LL1 LL2 LL3
Weight of pan plus moist soif (g):  132.22 137.96 133.53
Weight of pan plus dry soil (g}  128.77 132,78 127.99
Weight of pan (g):  118.36 117.46 112.66
Gravimetric moisture content (% g/g): 33.14 33.81 36.14
Liquid Limit: 35

Plastic Limit

Trial 1 Trial 2

Pan number:

Weight of pan pius moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

PL1 PL2
119.41 119.76
118.38 118.80
112.27 113.29

Gravimetric moisture content (% ¢/g): 16.86 17.42
Plastic Limit: 17
Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: 35

Plastic Limit: 17

Plasticity Index: 18

Classification: CL

Comments:

— = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D, O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-UEP-08A-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 23-Oct-08

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Woeight of pan {g):
Gravimelric moisture content (% g/g): --- - ——

Liguid Limit: —

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g).

Gravimetric moisture content (% g/g): - —

Plastic Limit: ——

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ——
Plastic Limit: —
Plasticity Index: -—-

Classification (Visual Method): ML

Comments:

-— = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: LB08.0184.00
Sample Number: OU4-UEP-08A-SG
Ring Number: QU4-Phase |
Depth: 136259

Test Date: 23-Oct-08

Visual-manual classification of material passing the #40 sieve in lieu of
Afterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Light Olive Brown (2.5Y 5/4)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary ldentification:
Dry Strength: None
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

*Nate: The sample cements upon the addition of water.

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: .B08.0184.00
Sample Number: OU4-UEP-08B-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 24-Oct-08

Liguid Limit

Trial 1 Trial 2 Trial 3
Number of drops: 35 24 18
Pan number: LL1 LL2 LL3
Weight of pan plus moist soif (g):  135.56 128.95 125.98
Weight of pan plus dry soif (g)  131.10 125.87 12219
Weight of pan (g):  117.90 117.47 112.31
Gravimetric moisture content (% 9/g): 33.79 36.67 38.36

Liquid Limit: 36

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soif (g):  121.73 117.09
Weight of pan plus dry soif {(g)  120.87 116.17
Weight of pan (g):  117.47 112.61
Gravimetric moisture content (% g/g): 25.29 25.84

Plastic Limit: 26

Results

Percent of Sample Refained on #40 Sieve: See Sieve
Liquid Limit: 36

Plastic Limit: 26
Plasticity Index: 10
Ciassification: ML

Comments:

--- = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by:’ D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Tests and Methods

Dry Bulk Density: ASTM DG836
Moisture Content: ASTM D2216; ASTM D6836
Caiculated Porosity: ASTM D6836

Saturated Hydraulic Conductivity:
Constant Head: ASTM D 2434 (modified apparatus)

(Rigid Wall) '
Falling Head: Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: |.aboratory
(Rigid Wall} Methods.Chp. 28, pp. 200-203, in A. Klute (ed.), Methods of Soil Analysis, American
Society of Agronomy, Madison, W1

Hanging Column Method: ASTM D6836; Klute, A. 1986. Porosity. Chp.26, in A. Klute (ed.}, Methods of Soil Analysis,
American Society of Agronomy, Madison, WI

Pressure Plate Method: ASTM D6836; ASTM D2325

Water Potential (Dewpoint ASTM D6836; Rawlins, S.L. and G.S, Campbell, 1986. Water Potential: Thermocouple

Potentiometer) Method: Psychrometry. Chp. 24, pp. 597-619, in A. Klute (ed.), Methods of Soil Analysis, Part 1.
American Society of Agronomy, Madison, WI.

Relative Humidity {Box) Karathanasis & Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soll

Method: Clays.SSA Journal 46:1321-1325; Campbell, G. and G. Gee. 1986. Water Potential:

Miscellaneous Methods.Chp. 25, pp. 631-632, in A. Kiute {(ed.), Methcds of Soil Analysis,
American Society of Agronomy, Madison, W

Moisture Retention ASTM D6836: van Genuchten, M.T. 1980. A closed-form equation for predicting the
Characteristics & hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J.
Calculated Unsaturated Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of
Hydraulic Conductivity: unsaturated soils. Robert S. Ketr Environmental Research Laboratory, Office of Research
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma.
EPA/600/2091/065. December 1991

Atterberg Limits: ASTM D4318

Visual-Manual Description: ASTM D2488
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Laboratory Report for

Brown and Caldwell
Samples: OU4-LEP-10,13,15

Project: #136259, OU4-Phase |

January 20, 2009

Daniel B. Stephens & Associates, Inc.

6020 Academy NE, Suite 100 = Albuquerque, New Mexico 87109



January 20, 2009

Ms. Penny Bassett

Brown and Caldwell

3264 Goni Road Suite 153
Carson City, NV 89706
(775) 883-4118

Re: DBS&A Laboratory Report for Brown and Caldwell (Project: OU4-Phase I 136259)

Dear Ms. Bassett

Enclosed is the report for the Brown and Caldwell (Project: OU4-Phase I 136259) samples.
Please review this report and provide any comments as samples will be held for a maximum of
30 days. After 30 days samples will be returned or disposed of in an appropriate manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we
guarantee that these data are fully representative of the undisturbed materials at the field site.

We recommend that careful evaluation of these laboratory results be made for your particular

application.

The testing utilized to generate the enclosed final report employs methods that are standard for
the industry. The results do not constitute a professional opinion by DBS&A, nor can the results
affect any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the final report provided, constitutes
mere test results using standardized methods, and cannot be used to disqualify DBS&A from
rendering any professional or expert opinion, having waived any claim of conflict of interest by

DBS&A.

We are pleased to provide this service to Brown and Caldwell and look forward to future
laboratory testing on other projects. If you have any questions about the enclosed data, please do

not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.

LABORATORY / TESTING FACILITY

yan Marshall
Assistant Laboratory Manager

Enclosure
Daniel B. Stephens & Associates, Inc.
6020 Academy Rd.., MNE, Suite 100 505-822-9400

Albuquerque, NM 87109-3315 FAX 505-822-8877



Summaries



Daniel B. Stephens & Associates, Inc.

Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties' |  Conductivity? Characteristics® Size® Gravity’ | Perm- | Atterberg |  Proctor
Sample Nurmber VM VD | CH FH | FW [HCIPP I FP I DPP | RH1 EP JWHC! Kopsad DS 1WS: H| F | C eability| Limits | Compaction
OU4-LEP-10A-SG X i box xixi o Pxixi o1 x X i X X
OU4-LEP-10B-SG X PoX XX bxixi o POX PX X X
OU4-FEP-13A-SG X X xixiobxixi o oioix PX DX X
OU4-FEP-13B-SG X box xixi Pxixi ot ix Px X X
" OU4-FEP-15A-SG X i X i XiX: I xixi o rix P XX X
OU4-FEP-15B-SG X X i Xixio b xixioboix PX X X

! VM = Volume Measurement Method, VD = Volume Displacement Method

2 CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall

*Hc= Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relalive Humidity Box,

EP = Effective Porosity, WHC = Water Holding Ca
* DS = Dry Sieve, WS = Wet Sieve, H = Hydrometer
® F =Fine (<4.75mm), C = Coarse {>4.75mm)

pacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity




Daniel B, Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, 9/9) (%, cm*cm®) (%, 9/9) (%, cm®/em®) (gfem®) (giem®) (%)
QU4-LEP-10A-SG 22.6* 38.0 -- - 1.68 2.06 36.5
OUA4-LEP-10B-SG 23.3 40.2 - -— 1.73 213 34.8
QU4-FEP-13A-SG 12.9 227 -~ - 1.75 1.98 33.8
QU4-FEP-13B-SG 17.8 33.0 e - 1.85 2.18 30.1
QOU4-FEP-15A-SG 12.0* 21.9 mus - 1.83 2.04 31.1
OU4-FEP-15B-SG 15.5 254 - 1.64 1.90 38.0

NA = Not analyzed
--- = This sample was not remolded
* Calculated based on subsample.
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Daniel B, Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk  Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity

Sample Number (%, g/g) (%, cmfcm®) (%, 9/g) (%, cm’fem®) (glem®) (g/cm®) (%)
OUA4-LEP-10A-SG 226 NA —— -— NA NA NA
QOU4-LEP-10B-SG 17.6 NA -— -—- - NA NA NA
OU4-FEP-13A-SG 13.7 NA - - NA NA NA
OU4-FEP-13B-SG 15.8 NA - - NA NA NA
OU4-FEP-15A-SG 12.0 NA -—- - NA NA NA
OU4-FEP-15B-SG 11.7 NA - NA NA NA
OU4-FEP-151-SG 6.9 12.5 - - 1.81 1.93 31.7

NA = Not analyzed
—- = This sample was not remolded



Daniel B, Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Ksat Ksat Method of Analysis
Sample Number (cm/sec) (cm/isec) Constant Head Falling Head
OU4-LEP-10A-SG 5.0E-08 NA X
QU4-LEP-10B-SG 8.4E-08 NA X
QU4-FEP-13A-5G 5.3E-06 NA X
OU4-FEP-13B-SG 1.1E-06 NA X
OU4-FEP-15A-5G 7.1E-05 NA X

OU4-FEP-15B-SG 1.6E-04 NA X




Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm®/cm®)
OU4-LEP-10A-SG 0 43.9 #
52 434 #
142 43,2 #
337 405 %
1530 40.1 #
263108 10.7 #
851293 99%#
OUA4-LEP-10B-8G 0 412+
57 415 #
129 . 39.5
337 39.2
1530 38.3
40792 14.7
103000 9.1
851293 6.2
OU4-FEP-13A-5G 0 31.6
55 27.7
98 25.7
206 23.1
449 20.9
36611 10.1
145831 8.3
851293 52
OU4-FEP-13B-SG 0 33.9
48 33.2
118 32.0
217 30.8
449 29.1
26311 10.3
400781 59
851293 5.3

* Volume adjustments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number {-cm water) (%, cm>cm®)

OU4-FEP-15A-SG 0 30.7
16 30.3
59 27.7
126 26.6
449 25.4
169287 10.3
851293 5.1
OU4-FEP-15B-SG 0 42.1
7 39.6
38 29.9
100 26.6
449 23.4
42322 10.2
235574 6.7
851293 4.7

# Volume adjustments are applicable at this matric potential (see data sheet for this sample).



Daniel B. Srephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

QOversize Corrected

o N 0, 0, 0, 0,
Sample Number (cm™) {dimensionless) {% vol} (% vol) {% vol) {% vol)

QU4-LEP-10A-SG 0.0004 1.2775 0.00 43.12 NA NA
OU4-LEP-10B-SG 0.0003 1.4006 0.00 40.67 NA NA
OU4-FEP-13A-5G 0.0267 1.1680 0.00 31.63 NA NA
OU4-FEP-13B-SG 0.0021 1.3563 3.156 33.50 NA NA
OU4-FEP-15A-SG 0.0053 1.1771 0.00 29.88 NA NA
QU4-FEP-15B-SG 0.1328 1.1702 0.00 42.45 NA NA

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

dyg dsg dgo ASTM USDA
Sample Number {romm) (mm) {mm) Cu C. Method Classification Classification
OU4-LEP-10A-SG 7.2E-05 0.0027 0.0054 75 0.81 WS/H Fat clay with sand (CH)s Clay (Est)
OU4-LEP-10B-SG 0.c010 0.011 0.027 27 0.85 WS/H Sandy lean clay s{CL) Loam (Est)
OU4-FEP-13A-SG 0.036 0.22 0.31 8.6 13 WS/H Silty sand (SM) Sand t
OU4-FEP-13B-SG 0.0095 0.26 0.47 49 32 WS/H Silty sand (SM) Sandy Loam !
OU4-FEP-15A-SG 0.021 0.41 0.64 30 2.2 WS/H Silty sand (SM) Loamy Sand !
QU4-FEP-15B-5G 0.022 0.51 0.89 40 1.3 WSIH Silty sand with grave! (SM)g Loamy Sand T

dsp = Median particle diameter

DS
C, = g—fz-
Est = Reported values for dyq, C,, C,, and soil H
classification are estimates, since extrapolation
was required fo obtain the dy, diameter

Dry sieve ¥ Greater than 10% of sample is coarse material

Hydrometer

c = (dao)’ WS = Wet sieve
¢ {d10)(dso)
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Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liguid Limit Plastic Limit ~ Plasticity Index Classification
QOU4-LEP-10A-SG 50 18 32 CH
QU4-LEP-10B-SG 27 15 12 CL
OU4-FEP-13A-SG -— e ML
OU4-FEP-13B-SG -— wum --- ML
OU4-FEP-15A-SG - --- -— ML

--- - ML

OU4-FEP-15B-5G

= Soil requires visual-manual classification due to non-plasticity
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Daniel B, Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Sample Number (%, 9/9) (%, cm*cm®) (%, 9/9) (%, cm®/em®) (gfem®) (giem®) (%)
QU4-LEP-10A-SG 22.6* 38.0 -- - 1.68 2.06 36.5
OUA4-LEP-10B-SG 23.3 40.2 - -— 1.73 213 34.8
QU4-FEP-13A-SG 12.9 227 -~ - 1.75 1.98 33.8
QU4-FEP-13B-SG 17.8 33.0 e - 1.85 2.18 30.1
QOU4-FEP-15A-SG 12.0* 21.9 mus - 1.83 2.04 31.1
OU4-FEP-15B-SG 15.5 254 - 1.64 1.90 38.0

NA = Not analyzed
--- = This sample was not remolded
* Calculated based on subsample.
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: QU4-LEP-10A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Dafe: 12-Nov-08 --

Field weight* of sample (g): 115.30™

Tare weight, ring (g): 31.20

Tare weight, pan/plate (g): 27.14

Tare weight, other {g): 0.00

Dry weight of sample (g): 46.46

Sample volume (cm®): 27.60

Assumed particle density (glcm?®): 2.65
Gravimetric Moisture Content (% g/g): 226
Volumetric Moisture Content (% vol): 38.0
Dry builk density (glcm®): 1.68

Wet bulk density (g/cm®): 2.06
Calcufated Porosily (% vol): 36.5
Percent Saturation: 104.2

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares

NA = Not analyzed

—- = This sample was not remolded
** Calculated based cn subsample.
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: |LB08.0201.00
Sample Number; OU4-LEP-10B-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 —

Field weight* of sample (g): 129.46

Tare weight, ring (g): 35.22

Tare weight, pan/plate (g): 32.21

Tare weight, other (g): 0.00

Dry weight of sample (g): 50.32

Sample volume (cm®): 29.12

Assumed particle density {glem®): 2.65
Gravimetric Moisture Content (% g/g): 23.3
Voolumetric Moisture Content (% vol): 40.2
Dry bulk density {g/em®): 1.73

Wet bulk density (glem®): 2.13

Calculated Porosity (% vol): 34.8

Percent Saturation: 115.5

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-~ = This sample was not remclded
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Daniel B, Stephens & Associates, Inec.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: 1LB08.0201.00
Sample Number: OU4-FEP-13A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 —

Field weight* of sample (g):  100.46

Tare weight, ring {g): 7.56

Tare weight, pan/plate (g): 0.00

Tare weight, other {(g): 0.00

Dry weight of sample (g): 90.23

Sample volume {cm®): 51.46

Assumed particle density (gfem®): 265
Gravimetric Moisture Confent (% gfg): 12.9
Volumetric Moisture Content (% vol): 227
Dry bulk density (glcm®): 1.75

Wet bulk density (glem®): 1.98
Calculated Porosity (% vol): 338

Percent Saturation: 67.0

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
— = This sample was not remolded
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Daniel B, Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: QU4-FEP-13B-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 —

Field weight™ of sample (g): 104.69

Tare weight, ring {g): 6.30

Tare weight, pan/plate (Q): 0.00

Tare weight, other {g): 0.00

Dry weight of sample {q): 83.49

Sample volume (cm®): 45.10

Assumed particle density (g/cm®): 2.65
Gravimetric Moisture Content (% g/g): 17.8
Volumetric Moisture Content (% vol): 33.0
Dry buik density (glem®): 1.85

Wet bulk density (glem®): 218

Calculated Porosity (% vol): 30.1
Percent Saturation: 109.6

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
— = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-15A-SG
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -—

Field weight* of sample (g): 218.72*

Tare weight, ring {g): 50.69

Tare weight, panvplate (g): 0.00

Tare weight, other (g): 0.00
Dry weight of sample (g): 150.01

Sample volume (cm®): 82.18

Assumed particle density (g/cm®): 265
Gravimetric Moisture Content (% gfg): 12.0
Volumetric Moisture Content (% vol): 21.9
Dry bulk density (glem®): 1.83

Wet bulk density (glom®): 2.04

Calculated Porosity (% vol): 3141

Percent Saturation: 70.5

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
~ NA = Not analyzed
— = This sample was not remolded
** Calculated based on subsampie.
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Daniel B, Stephens & Associates, Inc.

Data for Initial Moisture Content,
Buik Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-15B-SG
Project Name: QU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 ——

Field weight* of sample (g): 176.93

Tare weight, ring {g): 43.35
Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00
Dry weight of sample (g): 115.69
 Sample volume {cm®): 70.45
Assumed particle density (g!cms): 265
Gravimetric Moisture Content (% g/g): 16.5
Volumetric Moisture Content {% vol): 25.4
Dry bulk density (glem®): 1.64
Wet bulk density (g/em®): 1.90
Calculated Porosity (% vol): 38.0
Percent Saturation: 66.8

Laboratory analysis by: K. Wright
Data entered by: D. O'Dowd
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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As Received
Moisture Content



Daniel B. Stephens & Associates, Inc,

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk  Calculated
Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity

Sample Number Ce.9lg)  (®yom¥em®) (%, 99) (%, em¥em®  (glem®) (glem®) (%)
OU4-LEP-10A-SG 22.6 NA .- - NA NA NA
OU4-LEP-10B-3G 17.6 NA - a— NA NA NA
OQU4-FEP-13A-SG 13.7 NA - --- NA NA NA
OU4-FEP-13B-SG 15.8 NA - - NA NA NA
OU4-FEP-15A-SG 12.0 NA e —- NA NA NA
OU4-FEP-15B-3G 11.7 NA e - NA NA NA
QU4-FEP-15I-SG 6.9 12.5 - --- 1.81 1.93 31.7

NA = Not analyzed
-~ = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-LEP-10A-3G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -

Field weight* of sample (g): 335.49

Tare weight, ring (g): 0.00
Tare weight, pan/plate {g): 268.23
Tare weight, other (g): 0.00
Dry weight of sample (g): 54.86
Sample volume (cm®): NA
Assumed particle density {glom®): 2.65
Gravimetric Moisture Content (% g/g): 22.6
Volumetric Moisture Content (% vol): NA
Dry bulk density (glem®): NA
Wet bulk density (glem®): NA
Calculated Porosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Commenis:

* Weight including tares
NA = Not analyzed
- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4- EP-10B-5G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -

Field weight* of sample (g): 366.57

Tare weight, ring {g): 0.00
Tare weight, pan/plate (g): 297.83
Tare weight, other (g): 0.00
Dry weight of sample (g): 58.44
Sample volume {cm®): NA
Assumed particle density (glem®): 2.65
Gravimetric Moisture Content (% g/g): 176
Volumetric Moisture Content (% vol): NA
Dry bulk density (g/om®): NA
Wet bulk density (glom®): NA
Calculated Porosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-- = This sample was not remoided
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: QU4-FEP-13A-8G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remeclded
Test Date: 12-Nov-08 -

Field weight* of sample {(g): 428.70
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 292.86
Tare weight, other (g): 0.00

Dry weight of sample (g} 119.45
Sample volume (cm®); NA
Assumed particle density (g/em®): 2.65
Gravimetric Moisture Content (% g/g): 13.7
Volumetric Moisture Content (% vol): NA
Dry bulk density (giem®): NA
Wet bulk density (glem®): “NA
Calculated Forosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed

--- = This sample was not remolded
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Daniel B, Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-13B-5G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -—

Field weight* of sample (g): 393.30

Tare weight, ring (g): 0.00
Tare weight, pan/plate (g): 289.51
Tare weight, other (g). 0.00
Dry weight of sample (g): 89.60
Sample volume (cm®): NA
Assumed particle density (g/em®): 2.65
Gravimetric Moisture Content (% g/g): 15.8
Volumetric Moisture Content {% vol): NA
Dry bulk density (g/cms).' NA
Wet bulk density (glem®): NA
Calculated Porosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-— = This sample was not remolded
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Daniel B, Stephens & Associates, Inc.

Data for Initial Moisture Content,
Buik Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.6201.00
Sample Number: OU4-FEP-15A-8G
Project Name: QU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 —

Field weight™ of sample (q): 508.51
Tare weight, ring (Q): 0.00

Tare weight, pan/plate (g): 270.25
Tare weight, other (g): 0.00

Dry weight of sample (g): 212.71
Sample volume (cm3).' NA
Assumed particle density (g/em®): 2.65
Gravimetric Moisture Content (% g/g): 12.0
Volumelric Moisture Content (% vol): NA
Dry bulk density (g/cm®): NA
Wet bulk density (g/cm®): NA
Calculated Porosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
-- = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-15B-8G
Project Name: OU4-Phasel
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -

Field weight* of sample (g): 654.01
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 268.69
Tare weight, other (g). 0.00

Dry weight of sample (g). 345.10
Sample volume (cm®): NA
Assumed particle density (g/om®): 2.65
Gravimetric Moisture Content (% g/g): 11.7
Volumetric Moisture Content (% vol): NA
Dry bulk density (g/cm3).' NA
Wet butk density (g/em®): NA
Calculated Porosity (% vol): NA
Percent Saturation: NA

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares

. NA = Not analyzed

-— = This sample was not remolded
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Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Brown and Caldweli
Job Number: LB08.0201.00
Sample Number: OU4-FEP-151-8G
Project Name: OU4-Phase |
Project Number: 136259

As Received Remolded
Test Date: 12-Nov-08 -

Field weight* of sample (g). 535.56

Tare weight, ring (g): 0.00

Tare weight, pan/plate {g): 267.59
Tare weight, other (g): 0.00

Dry weight of sample (g): 250.69

Sample volume (cm®): 138.58
Assumed particle density (g/om®): 2.65
Gravimetric Moisture Content (% g/g): 6.9
Volumetric Moisture Content (% vol): 12.5
Dry bulk density (gfem?®): 1.81
Wet bulk density (g/em®): 1.93
Calculated Porosity (% vol): 31.7
Percent Saturation: 39.3

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

Comments:

* Weight including tares
NA = Not analyzed
--- = This sample was not remolded
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Saturated Hydraulic
Conductivity



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Oversize
Corrected
Ksat Kat Method of Analysis
Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

OU4-LEP-10A-SG 5.0E-08 NA ~ X
OU4-LEP-10B-SG 8.4E-08 NA X
QU4-FEP-13A-5G 5.3E-06 NA X
OU4-FEP-13B-SG 1.1E-06 NA X
OU4-FEP-15A-SG 7.1E-05 NA X
OU4-FEP-15B-SG 1.6E-04 NA X
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Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0201.00 Backpressure {psi): 1.2
Sample number: OUA4-LEP-10A-SG Offsef (cm): 2.4
Project Name: QU4-Phase | Sample length {cm): 2.72
Project Number: 136259 Sample x-sectional area {cm?): 10.14

Reservoir x-sectional area (cm?): 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time {°C) head (cm) head {cm) time (sec) (cm/sec) {cm/sec)
Test#1:
19-Nov-08 10:40:25 19.5 111.0 193.0 6917 5.6E-08 5.6E-08
19-Nov-08 12:35:42 20.0 110.6 192.6
Test# 2:
19-Nov-08 12:35:42 20.0 110.6 192.6 72333 4.8E-08 4.8E-08
20-Nov-08 08:41:15 19.5 1071 189.0
Test# 3: )
20-Nov-08 08:41:15 19.5 1071 182.0 7695 4.5E-08 4.5E-08
20-Nov-08 10:49:30 20.0 106.7 188.7
Average Ksat (cm/sec):  5.0E-08
Oversize Corrected Ksat {cm/sec): NA
Comments:

~- = Oversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Velocity vs. Hydraulic Gradient

0.0000044

0.0000040 =

0.0000036 —

0.0000032 e

Velocity (cm/s)
u

0.0000028

0.0000024 . . . ; . . . . . ‘
' 68.8 69.2 69.6 70.0 70.4 70.8 71.2
Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Failing Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0201.00 Backpressure (psi): 1.2
Sample number; QU4-LEP-10B-SG Offsef {cm): 2.3
Project Name: OU4-Phase | Sample length (cm): 3.06
Project Number: 136259 Sample x-sectional area (cm?): 9.51
Reservoir x-sectional area (cm?); 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time {°C) head {cm) head (cm) time {sec) {cm/sec) {cm/sec)
Test#1:
20-Nov-08 08:41:50 19.5 95.3 177.4 7547 9.3E-08 9.3E-08
20-Nov-08 10:47:37 20.0 94.8 176.8
Test# 2:
20-Nov-08 10:47:37 20.0 94.8 176.8 7803 8.2E-08 8.2E-08
20-Nov-08 12:57:40 20.0 94.3 176.3
Test# 3:
20-Nov-08 12:57:40 20.0 94.3 176.3 3248 7.9E-08 7.9E-08
20-Nov-08 13:51:48 20.0 94 .1 176.1

Average Ksat (cm/sec). 8.4E-08
Oversize Corrected Ksat (cmisec): NA
Comments:
-— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Velocity vs. Hydraulic Gradient

0.0000054 . -
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Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0201.00 Backpressure (psi): 0.0
Sample number: OU4-FEP-13A-5G Offset (cm): 4.0
Project Name: OU4-Phase | Sample length (cm): 3.62
Froject Number: 136259 Sample x-sectional area (cmz): 14.23
Reservoir x-sectional area {cm?): 0.70
Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head {cm) time {sec) (cm/sec) (cm/sec)
Test#1:
17-Nov-08 10:21:45 19.5 13.2 9.2 1238 5.6E-06 5.7E-06
17-Nov-08 10:42:23 19.5 12.8 8.8
Test# 2:
17-Nov-08  10:42:23 19.5 12.8 8.8 4567 5.2E-06 5.2E-06
17-Nov-08 11:58:30 19.5 11.7 7.7
Test#3:
17-Nov-08 11:58:30 195 11.7 7.7 4820 4.9E-06 4 9E-06
17-Nov-08 13:18:50 20.0 10.8 6.8
Average Ksat {cmisec): 5.3E-06
Oversize Corrected Ksat (cm/sec): NA
Comments:

- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Velocity vs. Hydraulic Gradient
0.000014 o
Q) 0.000013
£ | .
S 0.000012 i
a 4
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s ]
> 0.000010
A u-
0.000009 : ; . : . . ; . . —
1.9 2.0 2.1 22 2.3 24 2.5
Hydraulic Gradient {cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Falling Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number; 1.B08.0201.00 Backpressure (psi). 0.0
Sample number: OU4-FEP-13B-SG Offset (cm): 1.3
Project Name: OU4-Phase | Sample length (cm): 3.14
Project Number: 136259 Sample x-sectional area (cm®): 14.37

Reservoir x-sectional area (cmz): 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head {cm) head (em)  time (sec) {cm/sec) {cm/sec)
Test#1:
18-Nov-08 08.:54.23 19.5 31.9 30.6 2302 1.2E-06 1.2E-06
18-Nov-08 09:32:45 19.5 31.3 30.0
Test# 2:
18-Nov-08 09:32:45 19.5 31.3 30.0 5025 1.1E-06 1.1E-06
18-Nov-08 10:56:30 20.0 303 29.0
Test#3: .
18-Nov-08 10:56:30 20.0 30.3 29.0 4868 1.0E-06 1.0E-06
18-Nov-08 12:17:38 20.0 29.3 280
Average Ksat (cmisec): 1.1E-06
Oversize Corrected Ksat {cm/sec): NA
Comments:

— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Veiocity vs. Hydraulic Gradient
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Hydraulic Gradient (cm/cm)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0201.00 Collection vessel tare {g): 9.16
Sample number: OU4-FEP-15A-5G Sample length (cm). 4.47
Project Narme: OU4-Phase | Sample diameter (cm): 4.84
Project Number: 136259 Sample x-sectional area (cm?): 18.37
Temp Head Q-+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time {°C) (cm) (9) (cm®  time(sec) (cm/sec)  (cm/sec)
Test# 1:
19-Nov-08  12:09:13 20.0 2.3 9.8 0.6 902 7.3E-05 7.3E-05

19-Nov-08  12:24:15

Test# 2:
19-Nov-08  13:07:36 20.0 2.2 10.5 1.4 2178 7.0E-05 7.0E-05

19-Nov-08 13:43:54

Test# 3:
19-Nov-08  14:37:07 20.0 21 9.7 0.6 961 6.9E-05 6.9E-05

19-Nov-08 14:53:08

Average Ksat (cmisec): 7.1E-05
Oversize Corrected Ksat (cm/sec): NA
Comments:
— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed

Vélocity vs. Hydraulic Gradient
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Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

57 Checked by; J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Brown and Caldwell Type of water used: TAP
Job number: LB08.0201.00 Collection vessel tare (g): 9.18
Sample number; OU4-FEP-15B-5G Sample fength (cm): 3.87
Project Name: QU4-Phase | Sample diameter (cm); 4.82
Project Number: 136259 Sample x-sectional area (cm?): 18.22
Temp Head Q@+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time {°C) {cm) (@) (cm®) time (sec)  (cm/sec) (cm/sec)
Test # 1:
17-Nov-08  13:15:12 20.0 1.6 104 - 1.2 1101 1.5E-04 1.5E-04

17-Nov-08  13:33:33

Test # 2:
17-Nov-08  14:43:23 20.0 1.7 10.1 1.0 775 1.5E-04 1.5E-04
17-Nov-08  14:56:18

Test # 3: .
17-Nov-08  15:42:10 20.0 1.9 11.0 1.8 1216 1.7E-04 1.7E-04
17-Nov-08 16:02:26

Average Ksat (cmisec): 1.6E-04

Oversize Corrected Ksat (cm/sec): NA
Comments:
— = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
Velocity vs. Hydraulic Gradient
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Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

28 Checked by: J. Hines
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Moisture Retention
Characteristics



Daniel B, Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm*/cm®)
OU4-LEP-10A-SG 0 439 %
52 434 %
142 432 %
337 405 #
1530 401 #
263108 10.7 #
851203 99+
OU4-LEP-10B-SG 0 412%
57 415 %
129 39.5
337 39.2
1530 38.3
40792 14.7
103000 9.1
851293 6.2
OU4-FEP-13A-SG 0 31.6
55 27.7
98 25.7
208 23.1
449 20.9
36611 10.1
145831 8.3
851293 5.2
OU4-FEP-13B-SG 0 33.9
48 33.2
118 32.0
217 30.8
449 29.1
26311 10.3
400781 5.9
851293 5.3

# Volume adjustments are applicable at this matric potential (see data sheet for this sample).
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Daniel B, Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve (Continued)

Pressure Head Moisture Content
Sample Number {-cm water) (%, cm/cm®)

OU4-FEP-15A-SG 0 30.7
16 30.3
59 27.7
126 26.6
449 25.4
169287 10.3
851293 5.1
OU4-FEP-15B-SG 0 42.1
7 39.6
38 29.9
100 26.6
449 23.4
42322 10.2
235574 6.7
851293 4.7

# volume adjustments are applicable at this matric potential (see data sheet for this sample).
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Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Oversize Corrected

o N 8, 04 0, O
Sample Number (cm™) {dimensionless) (% vol) {% vol) {% vol} (% vol)

OU4-LEP-10A-SG 0.0004 1.2775 0.00 43.12 NA NA
QU4-LEP-10B-8G 0.0003 1.4006 0.00 40.67 NA NA
OU4-FEP-13A-SG 0.0267 1.1680 0.00 31.63 NA NA
OU4-FEP-13B-SG 0.0021 1.3563 3.15 33.50 NA NA
OU4-FEP-15A-SG 0.0053 11771 0.00 29.88 NA NA
OU4-FEP-15B-SG 0.1328 1.1702 0.00 42.45 NA NA

--- = Qversize correction is unnecessary since coarse fraction < 5% of composite mass
NA = Not analyzed
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wi. of sample (g): 46.46

Job Number: LB08.0201.00 Tare wt.,, ring (g): 31.20

Sample Number; QU4-LEP-10A-SG Tare wi., screen & clamp (g): 52.64

Project Name: OU4-Phase | Initial sample volume (cm®): 27.60
Project Number: 136259 Initial dry bulk density (glcm®): 1.68

Assumed particle density (glem®): 2.65
initial calculated total porosity (%): 36.49

Matric Moisture
Weight* Potential Content’
Date Time () {-cm water) {% vol)

Hanging column:  20-Nov-08 1405 143.32 0.00 43.94 it
26-Nov-08 10:26 14315 51.50 43.36 #
2-Dec-08 12:00 142.90 142.00 43.17 H
Pressure plate:  15-Dec-08 12:45 142.04 336.53 40.49 #
29-Dec-08 10:37 141.92 1520.70 40.08 #H

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change? Density Porosity
{-cm water) (cms) (%) (glcm3) {%)

Hanging column: 0.00 29.63 +7.35% 1.57 40.84
51.50 29.63 +7.35% 1.57 40.84
142.00 29.19 +5.73% 1.59 39.93
Pressure pfate: 336.53 28.99 +5.03% 1.60 39.53
1529.70 28.99 +5.03% 1.60 39.53

Comments:

* Applicable if the sample experienced volume changes during testing. “Volume Adjusted’ values represent each of the volume ¢hange
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates
no volume changes occurred.

2 Represents percent volume change from original sample volume. A '+’ denotes measured sample swelling, a -’ denotes measured sample
settling, and "' denotes no volume change occurred.

* Weight including tares

t Assumed density of water is 1.0 g/em®

* volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: D. O'Dowd/ R. Marshall
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-LEP-10A-8G

Dry weight* of dew point potentiometer sample (g). 5.33
Tare weight, jar (g): 3.52
initial sample bulk density (g/cms): 1.68

Weight” Water Potential  Moisture Content?

Date Time (g) {-cm water) {% vol)
Dew point potentiometer: __ 8-Jan-08 11:.07 5.45 263108.4 10.69 #

Volume Adiusted Data !

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cmwater) . (cm®) (%) (glem®) (%)
Dew point potentiometer:  263108.4 28.99 +5.03% 1.60 39.53

Dry weight* of relative humidity box sample (g): 61.08
Tare weight (g): 41.72
Initial sample bulk density (g/cm3): 1.68

Moisture
Weight* Water Potential Moisture Content
Date Time {9) {(-cm water) (% vol)
Relative humidity box: _ 26-Nov-08 10:30 £62.27 851293 9.89 2
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change* Density Calc. Porosity
(-cm water) (cm®) (%) (glcm®) (%)
Relative humidity box: . 851293 28.99 +5.03% 1.60 39.53

Commenis:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a *-' denotes measured sample
settling, and - denotes no volume change occurred.

* Weight including tares
¥ Assumed density of water is 1.0 g/fem®

® Volume adjustments are applicable af this matric potential (see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-10A-SG
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Pressure Head (-cm water)
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Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-LEP-10A-SG
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Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-LEP-10A-SG
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Hydraulic Conductivity (cm/s)

Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-10A-8G
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-10A-SG
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Daniel B, Stephens & Associates, Ine.

Piot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-10A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wi. of sample (g); 50.32

Job Number: LB08.0201.00 Tare wt,, ring {(g); 35.22

Sample Number: OU4-LEP-10B-SG Tare wi.,, screen & clamp (g); 57.36

Project Name: OU4-Phase | Initial sample volume (cm®): 29.12
Project Number: 136259 Initial dry bulk density (g/lem®™y: 1.73

Assumed particle density (gfcm?); 2.65
Initial calcufated fotal porosity (%) 34.80

Matric Moisture
Weight* Potential Content '
Date Time (g) {-cm water) {% vol)
Hanging cofumn:  20-Nov-08 14:10 155.50 0.00 41.23 Eid
26-Nov-08 10:12 155.58 57.00 41.50 #
2-Dec-08 12:05 154.40 129.00 39.49
Pressure plate:  15-Dec-08 12:45 154.31 336.53 390.18
29-Dec-08 10:35 154.06 16529.70 38.32
Volume Adjusted Data*
Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change 2 Density Porosity
(emwater) . (cm?) (%) (glcm®) (%)
Hanging column: 0.00 30.56 +4.93% 1.65 37.87
57.00 30.56 +4.93% 1.65 37.87
129.00 -- —— s -—
Pressure plate: 336.53 - -- --- -
1520.70 === o o -
Comments:
1 Applicable if the sample experienced volume changes during testing. “Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. ™" indicates

no volume changes occurred.
2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a - denotes measured sample
settling, and '—' denotes no volume change occurred.
* Weight including tares
T Assumed density of water is 1.0 g.fcm3
# Volume adjustments are applicable at this matric potential (see comment #1).

Technician Nofes:

Laboratory analysis by: D. O'Dowd/ R. Marshall
Data enfered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-LEP-10B-8G

Dry weight* of dew point potentiometer sample (g). 139.22
Tare weight, far (g): 117.84
Initial sample bulk density (g/cms): 1.73

Weight* Water Potential Moisture Content

Date Time (g} {-cm water) (% vol)
Dew point potenfiometer:  17-Nov-08 13:11 141.04 40792.0 14.71
18-Nov-08 11:02 140.35 102999.8 9.12

Volume Adjusted Data’

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (em®) (%) (glem®) (%)
Dew point potentiometer: 40792.0 - - -— e

102999.8 -— — -— —

Dry weight* of relative humidity box sample (g): 68.62
Tare weight (g): 38.33
Initial sample bulk density (g/cm?’): 1.73

Moisture
Weight* Water Potential Moisture Content
Date Time {g) {-cm water) {% vol)
Relative humidity box: _ 26-Nov-08 10:30 69.71 851293 8.19
Volume Adjusted Data ’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) (cm?) (%) {g/cm®) (%)

Refative humidity box: 851293 - ==

Commenis:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represeht each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "--" indicates no
volume changes occurred.

2 Represents percent volume change from original sample volurne. A '+ denotes measured sample swelling, a '-' denotes meastred sample
settling, and '---' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 gfom?®
2 volume adjustments are applicable af this matric potential (see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-LEP-10B-SG
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Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-LEP-10B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: QU4-LEP-10B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-LEP-10B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-10B-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-LEP-10B-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
{Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 90.23
Job Number: 1.B08.0201.00 Tare wit,, ring (g). 7.56
Sample Number: OU4-FEP-13A-5G Tare wi., screen & clamp (g): 24.51
Project Name: OU4-Phase | Initial sample volume (cm®): 51.46
Project Number: 136259 Initial dry bulk density (gfcm?®): 1.75

Assumed particle density (g/cm®): 2.65
initial calculated tofal porosity (%): 33.83

Matric Moisture
Weight* Potential Content '
Date Time {q) (-cm water) (% vol)

Hanging column:  18-Nov-08 13:00 138.58 0.00 31.64
24-Nov-08 10:40 136.56 54.50 27.71
1-Dec-08 9:00 135.52 97.50 25,69
8-Dec-08 9:25 134.19 206.00 23.11
Pressure plate:  17-Dec-08 9:40 133.07 448.71 20.93

Volume Adjusted Data

Adjusted
Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change? Density Porosity
(-cm water) (cm) (%) {(glcm®) (%)
Hanging column: 0.00 - e -— -
54.50 - - -— -
97.50 o - -- -
206.00 --- --- -

Pressure plate: 448.71 —— — — —

Comments:

' Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—-" indicates
no volume changes occurrad. .

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
setfling, and '—' denotes no volume change occurred.

* Weight including tares

T Assumed density of water is 1.0 giem®

* volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: D. O'Dowd/ K, Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number: OU4-FEP-13A-SG

Dry weight* of dew point potentiometer sample (Q): 147.72
Tare weight, jar (g): 112.93
initial sample bulk density (g/cms): 1.75

Weight*  Water Potential Moisture Content '

Date Time () (-cm water) (% vol)
Dew point potentiometer:  20-Nov-08 10:55 149,73 36610.8 10.13
18-Nov-08 10:14 149.37 1458314 8.28

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)
Dew point potentiometer: 36610.8 - - - -

145831.4

Dry weight* of relative humidify box sample (g): 68.38
Tare weight (g): 41.04
Initial sample bulk density {g/cm®): 1.75

Moisture
Weight*  Water Potential Moisture Content "

Date Time {Q) (-cm water) {% vol)

Relative humidity box:  26-Nov-08 10:30 69.19 851283 5.20
Volume Adjusted Data *
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) (cm®) (%) (g/cm®) (%)

Relative humidity box: 851293 — -- e e

Comments:

1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Represents percent volume change from originat sample volume. A '+ denotes measured sample swelling, a -' denotes measured sample
settling, and '--' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 glem’®
# Volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Water Retention Data Poinis
Sample Number: OU4-FEP-13A-SG
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-FEP-13A-SG
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Daniel B. Stephens & Associates, Inc.

Sample Number: QU4-FEP-13A-SG
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Hydraulic Conductivity (cm/s)
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-13A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-FEP-13A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number. QU4-FEP-13A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column / Pressure Plate
{Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 83.49
Job Number: 1LB08.0201.00 Tare wt., ring {(g): 6.30
Sample Number: QUA-FEP-13B-SG Tare wt., screen & clamp (g): 23.04
Project Name: OU4-Phase | Initial sample volume (cm®): 45.10
Project Number: 136259 Initial dry butk density (glem?®): 1.85

Assumed particle density (g/icm®): 2.65
Initial calculated fotal porosity (% ): 30.14

Matric Moisture
Weight* Potential Content’
Date Time {9). {-cm water) (% vol)
Hanging colurnn:  18-Nov-08 16:05 128.12 0.00 33.90
24-Nov-08 10:35 127.80 47.50 33.19
1-Dec-08 8:40 127.25 118.00 31.97
8-Dec-08 9:55 126.74 217.00 30.84
Pressure plate:  17-Dec-08 9:40 125.94 448.71 29.07
Volume Adjusted Data
Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change ? Density Porosity
(-cm water) (cm®) (%) (g/cm®) (%)
Hanging column: 0.00 - - — —--
47,50 - - —— -
118.00 -
217.00 e --- - -

Pressure plate: 448.71 -— —-

Comments:

1 Applicable if the sample experienced volume chénges during testing. 'Volume Adjusted' values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing, "-—" indicates
no volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a ' denotes measured sample
settling, and "---' denotes no volume change occurred.

* Weight including tares

! Assumed density of water is 1.0 g.’cm3

H Volume adjustments are applicable at this matric potential (see comment #1).

Technician Notes:

Laboratory analysis by: D. O'Dowd/ K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associutes, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
{Soil-Water Characteristic Curve)

Sample Number: OU4-FEP-13B-5G

Dry weight* of dew point potentiometer sample (g). 144.48
Tare weight, jar (g): 116.60
Initial sample bulk density (g/cm®): 1.85

Weight*  Water Potential Moisture Content '

Date Time (9) {-cm water) {% vol)
Dew point potentiometer:  17-Nov-08 10:28 148.03 26310.8 10.28
17-Nov-08 14:43 145.37 400781.4 5.91

Volume Adjusted Data '

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
{-cm water) (cm®) (%) (glem®) (%)
Dew point potentiometer: 26310.8 - -- m e
400781.4

Dry weight™ of relative humidity box sample {g): 69.05
Tare weight (g); 43.24
Initial sample bulk density (glem®): 1.85

Moisture
Weight®  Water Potential  Moisture Content '
Date Time {g) {-cm water) {% vol)
Refative humidity box:  1-Dec-08 14.03 69.79 851293 5.31
Volume Adjusted Data "
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change Density Calc. Porosity

{-cm water) (cm®) (%) (g/cm®) (%)

Relative humidity box: 851293 e —- - -—

Comments:

! Applicable if the sample experiénced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "—-" indicates no
volume changes occurred,

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a - denotes measured sample
settfing, and ---' denotes no volume change occurred.

* Weight including tares
T Assumed density of water is 1.0 giom®
# volume adjustments are applicable at this matric potential {see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Pressure Head (-cm water)

Daniel B, Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-FEP-13B-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: OU4-FEP-13B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-13B-SG
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-13B-SG

.....................................................................................................................................................

....................................................................................................................................................

.......................................................................................................................

1.E-12

T T T T T ] T T T T 1 T T T Y f T T T T t

0 10 20 30 40 50 60

72

Moisture Content (%,cm’/cm?)



Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-FEP-13B-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number; OU4-FEP-13B-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column f Pressure Plate
(Soil-Water Characteristic Curve)

Job Name: Brown and Caldwell Dry wt. of sample (g): 150.01
Job Number: LB08.0201.00 Tare wt, ring (g). 50.69
Sample Number: OU4-FEP-15A-3G Tare wt.,, screen & clamp (g): 25.69
Project Name: QU4-Phase | Initial sample volume (cm®): 82.18
Project Number: 136259 Initial dry bulk density {g/em®): 1.83

Assumed particle density {glcm®): 2.65
Initial calculated total porosify (% ). 31.12

Matric Moisture
Weight* Potential Content’
Date Time (g) {-cm water) (% vol)
Hanging column:  19-Nov-08 15:00 251.58 0.00 30.65
25-Nov-08 9:30 251.27 15.50 30.28
1-Dec-08 8:.00 249.17 59.00 27.72
8-Dec-08 9:52 248.25 125.50 26.60
Pressure plate: _ 17-Dec-08 9:40 247.30 448.71 25.44
Volume Adjusted Data’
Adjusted
Matric Adjusted % Volume Adjusted Calculated
Potential Volume Change* Density Porosity
{-cm water) (cm’) (%) (glom®) (%)
Hanging column: 0.00 -— — --- -
15.50 - - —-- -
59.00 -—- - e -
125.50 - - —— -
Pressure plate: 448.71 — - o ——
Comments:
1 Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plafe testing. "--" indicates

no volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a - denotes measured sample
settling, and '---' denotes no volume change occurred.

* Welght including tares
¥ Assumed density of water is 1.0 gfem®
# volume adjustments are applicable at this matric potential (see comment#1).

Technician Notes:

Laboratory analysis by: D. O'Dowd/ K. Wright/ R. Marshall
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box
(Soil-Water Characteristic Curve)

Sample Number; QU4-FEP-15A-SG

Dry weight* of dew point potentiometer sample (g). 145.23
Tare weight, jar (g): 115.13
Initial sample butk density (glem®): 1.83

Weight*  Water Potential  Moisture Content’
Date Time (@) (-cm water) (% vol)
Dew point potentiometer: _ 14-Nov-08 13:35 146.93 169286.8 10.30

Volume Adjusted Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change 2 Density Calc. Porosity
(-cm water) (cm®) (%) (glem®) (%)

Dew point pofentiometer: __ 169286.8 — -— - —-

Dry weight* of relative humidity box sample (g). 77.65
Tare weight {g): 44.41
Initial sample bulk density (g/em®): 1.83

Moisture
Weight* Water Potential  Moisture Content
Date Time (9) (-cm water) {% vol)
Relative humidity box:  26-Nov-08 10:30 78.58 851293 5.11
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity

(-cm water) ~{em®) (%) (glom®) (%)

Relative humidity box: 851293 --- — -

Commenis:

* Applicable if the sample experienced volume changes during testing. ‘Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no
volume changes occurred.

2 Represents percent volume change from original sample volume. A '+ denotes measured sample swelling, a "' denotes measured sample
settling, and '—' denotes no volume change occurred.

* Weight including tares
! Assumed density of water is 1.0 g/em®
" volume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-FEP-15A-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-FEP-15A-SG
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Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number: OU4-FEP-15A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-15A-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-FEP-15A-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-FEP-15A-SG
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Dew Point Potentiometer / Relative Humidity BoXx
(Soil-Water Characteristic Curve)

Sample Number: OU4-FEP-15B-5SG

Dry weight* of dew point potentiometer sample (g): 145.71
Tare weight, jar (g). 116.38
initial sample bulk density (glcm®): 1.64

Weight*  Water Potential Moisture Content”

Date Time {g) (-cm water) {% vol)
Dew point potentiometer:  17-Nov-08 15:49 147.53 42321.7 10.17
14-Nov-08 14:47 146.91 235573.8 8.72

Volume Adjusted Data

Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change? Density Calc. Porosity
(-cm water) {em®) (%) (glem®) (%)
Dew point potentiometer: 42321.7 -—- - - -
235573.8 - — --- —

Dry weight* of relative humidity box sample (g): 65.50
Tare weight (g): 38.03
Initial sample bulk density (glom®): 1.64

Moisture
Weight*  Water Potential Moisture Content’
Date Time (g) (-cm water) {% vol)
Relative humidity box:  26-Nov-08 10:30 66.28 851293 4.66
Volume Adjusted Data’
Water Adjusted % Volume Adjusted Adjusted
Potential Volume Change?® Density Calc. Porosity
{-cm water) (cm®) (%) (glem®) (%)
Relative humidity box: 851293 - —— - -—
Comments:
1 Applicable if the sample experienced volume changes during testing. 'Volume Adjusted’ values represent each of the volume change
measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing. "---" indicates no

volume changes occurred. .

2 Represents percent volume change from original sample volume. A '+' denotes measured sample swelling, a - denotes measured sample
settling, and '--' denotes no volume change occurred.

* Weight including tares
t Assumed density of water is 1.0 glem®
* vVolume adjustments are applicable at this matric potential (see comment #1).

Laboratory analysis by: T. Mendez
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: OU4-FEP-15B-SG
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: QU4-FEP-15B-SG
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-15B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: OU4-FEP-15B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: QU4-FEP-15B-SG
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: OU4-FEP-15B-SG
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Particle Size Analysis



Daniel B. Stephens & Associates, Inc.

Summary of Particle Size Characteristics

dyg dsg dgo ASTM USDA
Sample Number {romm) (mm) {mm) Cu C. Method Classification Classification
OU4-LEP-10A-SG 7.2E-05 0.0027 0.0054 75 0.81 WS/H Fat clay with sand (CH)s Clay (Est)
OU4-LEP-10B-SG 0.c010 0.011 0.027 27 0.85 WS/H Sandy lean clay s{CL) Loam (Est)
OU4-FEP-13A-SG 0.036 0.22 0.31 8.6 13 WS/H Silty sand (SM) Sand t
OU4-FEP-13B-SG 0.0095 0.26 0.47 49 32 WS/H Silty sand (SM) Sandy Loam !
OU4-FEP-15A-SG 0.021 0.41 0.64 30 2.2 WS/H Silty sand (SM) Loamy Sand !
QU4-FEP-15B-5G 0.022 0.51 0.89 40 1.3 WSIH Silty sand with grave! (SM)g Loamy Sand T

dsp = Median particle diameter

DS
C, = g—fz-
Est = Reported values for dyq, C,, C,, and soil H
classification are estimates, since extrapolation
was required fo obtain the dy, diameter

Dry sieve ¥ Greater than 10% of sample is coarse material

Hydrometer

c = (dao)’ WS = Wet sieve
¢ {d10)(dso)
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Daniel B. Stephens & Associates, Inc.

- Particle Size Analysis
Wet Sieve Data (#¥10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 132.52
Job Number: LB08.0201.00 Weight Passing #10 (g): 132.52
Sample Number: OU4-LEP-10A-SG Weight Retained #10 (g}: 0.00
Project Name: OU4-Phase [ Weight of Hydrometer Sample (g): 48.44
Project Number: 136259 Calculated Weight of Sieve Sample (g): 48.44
Test Date: 25-Nov-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit Cum Wt. Wi,
Fraction Number (mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 132.52 100.00
2" 50 0.00 0.00 132.52 100.00
1.5" 38.1 0.00 0.00 132.52 100.00
1" 25 0.00 0.00 132.52 100.00
3/4" 19.0 0.00 0.00 132.52 100.00
3/8" 9.5 0.00 0.00 132.52 100.00
4 4.75 0.00 0.00 132.52 100.00
10 2.00 0.00 0.00 132.52 100.00
~10 {Based on calculated sieve wt.)
20 0.85 0.22 0.22 48.22 99.55
40 0.425 0.90 1.12 47.32 97.69
60 0.250 2.78 3.90 44.54 91.95
140 0.106 5.30 9.20 30.24 81.01
200 0.075 0.66 9.86 38.58 79.64
dry pan 0.02 9.88 38.56
wet pan 38.56 0.00
dyp(mm): 7.2E-05 dsg (mm) 0.0027
tao (mm): 0.00058 dgs (Mmm): 0.13

Median Parﬁcle Diameter"“dso (mm): 0.0027 Note: Reported values for d10, CU!
Uniformity Coefficient, Cu —-[dgp/dyo] (mm): 75 C., and soil classification are
Coefficient of Curvature, CC--{(dgg)zl(d 107dg0)] (Mm): 0.81 estimates, since extrapolation was

Mean Particle Diameter—[(dsg+dsy*des)/3] (mm); 0.044 LL2auired to obtain the dy, diameter
Classification of fines: CH

ASTM Soil Classification: Fat clay with sand (CH)s
USDA Soil Classification: Clay :

Laboratory analysis by: K. Wright

Data entered by: C. Krous
Checked by: J. Hines
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Job Name:

Job Number:

Sample Number:

Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Brown and Caldwell Type of Water Used:
L B08.0201.00 Reaction with Hy0,:
QOU4-LEP-10A-SG Dispersant®:

DISTILLED
NA
(NaPO;)s

Project Name: OU4-Phase | Assumed particle density: 2.65
Project Nurmber: 136259 initial WE. (g): 48.44
Test Date; 17-Nov-08 Total Sample Wt (g): 132.52
Start Time: 9:18 Wt Passing #10 (g): 132.52
Time Temp R R Reoer L D P
Date (min) (°C) {g/l) (g/L) {g/L) {cm) {(mm) (%) % Finer
17-Nov-08 1 19.8 43.0 6.0 37.0 9.3 0.04157 76.4 76.4
2 19.8 425 6.0 36.5 9.3 0.02953 754 754
5 19.8 41.5 6.0 35.5 9.5 0.01884 73.3 73.3
15 19.8 39.5 6.0 335 9.8 0.01106 69.2 69.2
30 19.8 375 6.0 31.5 10.2 0.00795 65.0 65.0
60 20.0 35.5 6.0 295 10.5 0.00570 60.9 60.9
120 20.1 325 6.0 26.5 11.0 0.00411 54.7 54.7
250 20.8 31.0 6.0 250 11.2 0.00286 51.6 516
450 21.3 27.0 6.0 210 11.9 0.00218 43.4 43.4
18-Nov-08 1390 19.5 25.0 6.5 18.5 12.2 0.00129 38.2 38.2
Comments:

* Dispersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines



LS. STANDARD SIEVE NUMBERS

100 %_ 215 134 38 #4 #10 #20 ‘-_#‘4‘0\ #?0 #140 ?200 HYDROMETER 0
) LN 10
80 \i»g — 20
-
T 70 ~‘.\"\ﬂ\ m
2 6 | ky 1.0 =
60 - 40
% | 8
Z 50 —8—Wet Sieve 50 g
= —A— Hydrometer 2
AN 60 w
E 40 < @
18] L 9
8 30 70 r%l
& 2
20 8o
10 %0
0 100
1000 100 ‘le 1 0.1 0.01 0.001
PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND _ SILT OR CLAY
Coarse | Fine Coarse | Medium | Firte
USDA COBBLES GRAVEL SAND SILT CLAY
Very ooarsel Coarse | Medium | Fine I Very fine
d4o = 7.2E-05 dso = 0.00056 dso = 0.0027 dgo = 0.0054 C,=175 C.=0.81
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-LEP-10A-SG 136259 Fat clay with sand (CH)s Clay

Note: Reported values for dg, C,, C., and ASTM classification are estimates, since extrapolation was required to obtain the d;, diameter
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 278.73
Job Number: 1.B08.0201.00 Weight Passing #10 (g): 257.00
Sample Number: OU4-LEP-10B-SG Weight Retained #10 (g): 21.73
Project Name: OU4-Phase i Weight of Hydrometer Sample (g). 48.97
Project Number: 136259 Calculated Weight of Sieve Sample {g): 53.11
Test Date: 25-Nov-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wi. Wit.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 278.73 100.00
2" 50 0.00 0.00 278.73 100.00
1.5" 38.1 0.00 0.00 278.73 100.00
1" 25 0.00 0.00 278.73 100.00
3/4" 19.0 0.00 0.00 278.73 100.00
3/8" 9.5 0.00 0.00 278.73 100.00
4 4.75 5.56 5.56 27317 98.01
10 2.00 16.17 21.73 257.00 92.20
-10 {Based on calculated sieve wt.)
20 0.85 0.34 448 48.63 91.56
40 0.425 1.53 6.01 47.10 88.68
60 0.250 2.72 8.73 44.38 83.56
140 0.106 8.24 16.97 36.14 68.05
200 0.075 2.40 19.37 33.74 63.53
dry pan 0.16 19.53 33.58
wet pan 33.58 0.00
dqo (mm): 0.0010 dsg{mm}: 0.011
dis (mm}: 0.0018 deo (mm): 0.027
dyp(mm): 0.0048 dgg (mm): 0.26

Median Particle Diameter-—-dsq (mm}:
Uniformity Coefficient, Cu --{dgp/d1g] {mm):

0.011

Note: Reported values for dyq, C,,
27 C., and soil classification are

Coefficient of Curvature, Cc--[(dsp)/(d1*dgo)] (mm): 0.85

Mean Particle Diameter--[{d.g+dgp+dgs /3] {mm): 0.091

Classification of fines: CL

ASTM Soif Classification: Sandy lean clay s{CL)
USDA Soil Classification: Loam
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Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines

estimates, since extrapolation was
required to obtain the d,, diameter




Daniel B, Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0201.00 Reaction with H,0.: NA
Sample Number: OU4-LEP-10B-5G Dispersant*; (NaPQ;)s
Project Name: OU4-Phase | Assumed particle density. 2.65
Project Number: 136259 Initial We. (g): 48.97
Test Date: 6-Jan-09 Total Sample Wi (g); 278.73
Start Time: 9:00 Wt Passing #10 (g). 257.00
Time Temp R R|_ Rcorr L 3] P
Date {min) (°C) (g/l.) {g/L) (g/lL) {cm) {(mm) {%) % Finer
6-Jan-09 2 19.2 39.5 7.0 325 9.8 0.03052 66.4 61.2
5 19.2 37.0 7.0 30.0 10.2 0.01970 61.3 56.5
15 19.2 34.0 7.0 27.0 10.7 0.01164 55.1 50.8
30 19.3 31.5 7.0 24.5 11.1 0.00838 50.0 46.1
60 19.5 27.0 7.0 20.0 11.9 0.00610 40.8 37.7
131 19.7 20.5 6.5 14.0 12.9 0.00430 28.6 26.4
250 20.4 18.0 6.0 12.0 13.3 0.00313 24.5 226
470 21.3 16.0 6.0 10.0 13.7 0.00229 204 18.8
7-Jan-09 1410 19.6 14.0 7.0 7.0 14.0 0.00137 14.3 13.2
Comments:

* Dispersion device: mechanically operated stirring device

Laborafory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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U.8. STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse I Fine Coarse | Medium | Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Very warsol Coarge | Medium | Fine | Very fine
d1o = 0.0010 d30 = 0.0048 d50 = 0.011 dso = 0.027 Cu =27 C:=0.85
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-LEP-10B-SG 136259 Sandy lean clay s(CL) Loam
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Note: Reported values for dqq, C,, C,, and ASTM classification are estimates, since extrapolation was required to obtain the d,, diameter
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 303.63
Job Number: LB08.0201.00 Weight Passing #10 (g): 269.91
Sample Number: OU4-FEP-13A-SG Weight Retained #10 (g): 33.72
Project Name: QU4-Phase | Weight of Hydrometer Sample (g): 52.83
Project Number: 136259 Calculated Weight of Sieve Sample (g): 59.43
Test Date: 25-Nov-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wit. Cum Wt Wi, _
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 303.63 100.00
2" 50 0.00 0.00 303.63 100.00
1.5" 38.1 0.00 0.00 303.63 100.00
1" 25 0.00 0.00 303.63 100.00
3/4" 19.0 0.00 0.00 303.63 100.00
3/8" 9.5 1.34 1.34 302.29 99.56
4 4.75 7.02 8.36 29527 97.25
10 2.00 25.36 33.72 269.91 88.89
~10 (Based on calcuiated sieve wt.)
20 0.85 5.22 11.82 47 .61 80.11
40 0.425 6.80 18.62 40.81 68.67
60 0.250 8.96 27.58 31.85 53.59
140 0.106 16.74 44.32 15.11 2542
200 0.075 . 3.83 48.15 11.28 18.98
dry pan 0.71 48.86 10.57
wet pan 10.57 0.00
dio (mm): 0.036 dso (mm): 0.22
d16 (mm) 0.064 dso (mm) 0.31
dyp (mm): 0.12 dgg{mm): 1.2

Median Particle Diameter —dgy (mm): 0.22
Uniformity Coefficient, Cu--[dgy/dsg] {mm): 8.6
Coefficient of Curvature, Cc-[(dse)/(d1o*deo)] (mm): 1.3
Mean Particle Diameter--[(dig+dsg+dga /3] (mm): 0.49

Classification of fines (visual method): ML

ASTM Soil Classification: Silty sand {SM)

USDA Soif Classification: Sand T ' Greater than_10% of sampie is coarse material'

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0201.00 Reaction with H,Ou: NA
Sample Number: QU4-FEP-13A-SG Dispersant*; {NaPO;}s
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial Wi (g): 52.83
Test Date: 17-Nov-08 Total Sample Wi (g); 303.63
Start Time: 9:12 Wt Passing #10 (g). 269.91
Time Temp R R, Reorr L D P
Date (min) (°C) {g/L) {g/L) (g/L) (cm) (mm) (%) % Finer
17-Nov-08 1 19.8 13.0 6.0 7.0 14.2 0.05145 13.3 11.8
2 19.8 12.0 6.0 6.0 14.3 0.03659 11.4 10.1
5 19.8 10.5 6.0 4.5 14.6 0.02334 8.5 7.6
15 19.8 9.5 6.0 35 14.7 0.01355 6.6 59
30 19.8 8.5 6.0 25 14.9 0.00963 4.7 4.2
60 18.9 8.0 6.0 2.0 15.0 0.00682 3.8 34
120 201 8.0 6.0 2.0 15.0 0.00481 3.8 3.4
250 20.9 7.5 6.0 1.5 15.1 0.00331 2.8 2.5
455 214 7.0 8.0 1.0 15.2 0.00244 1.9 1.7
18-Nov-08 1395 19.8 7.0 6.0 1.0 15.2 0.00142 1.9 1.7
Comments:
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* Dispersion device: mechanically operated stirring device

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines



U.S. STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER (mm)
UNIFIED COBBLES GRAVEL SAND SILT OR CLAY
Coarse | Fine Coarse | Medium ] Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Veryooarsel Coarse I Medium f Fine ]Very fine
dig = 0.036 dag = 0.12 dso = 0.22 deo = 0.31 C.=8.6 C.=1.3
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-FEP-13A-SG 136259 Silty sand (SM) Sand '

T Greater than 10% of sample is coarse material
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 353.99
Job Number: LB08.0201.00 Weight Passing #10 (g). 248.56
Sample Number: OU4-FEP-13B-SG Weight Retained #10 {g): 105.43
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 49.51
Project Number: 136259 Calculated Weight of Sieve Sample (g): 70.51
Test Date: 25-Nov-08 Shape:; Rounded
Hardness: Hard and durable
Test . Sieve Diameter Wit Cum Wi, Wit.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 353.99 100.00
2" 50 0.00 0.00 353.99 100.00
1.5" 381 0.00 0.00 353.99 100.00
1" 25 0.00 0.00 353.99 100.00
3/4" 19.0 0.00 0.00 353.99 100.00
3/8" 9.5 7.09 7.09 346.90 98.00
4 4,75 34.55 41.64 312.35 88.24
10 2.00 63.79 105.43 248.56 70.22
-10 (Based on calculated sieve wt.)
20 0.85 3.22 24.22 46.20 65.65
40 0.425 4.60 28.82 41.69 50.13
60 0.250 6.76 35.58 34.93 49.54
140 0.106 16.85 52.43 18.08 25.64
200 0.075 3.37 55.80 14.71 20.86
dry pan 0.39 56.19 14.32
wet pan 14.32 0.00
d10 (mm) 0.0095 d50 (mm) 0.26
d15 (mm) 0.033 dso (mm) 0.47
dao(mm); 0.12 dgs (mm); 3.9

Median Particle Diameter —dso (mm): 0.26
Uniformity Coefficient, Cu--[dgp/dqg] (mm): 49
Coefficient of Curvature, Cc--[(dao)(dio*deo)] (mm): 3.2
Mean Particle Diamefer --[(d,g+dso+dgs)/3] {mm).; 1.4

Classification of fines (visual method): ML

ASTM Soil Classification:: Silty sand (SM)

USDA Soil Classification: Sandy Loam T I 1 Greater than 10% of sample is coarse materiall

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0201.00 Reaction with HyO5: NA
Sample Number: OU4-FEP-13B-5G Dispersant™; (NaPOj)
Projecf Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial Wt (g): 49.51
Test Date: 17-Nov-08 Total Sample Wt -(g): 353.99
Start Time: 9:30 Wit Passing #10 (g): 248.56
. Time Temp R Ry Reorr L D P
Date {min) (°C) {g/l) {g/L) {g/L) {cm) {mm) {%) % Finer
17-Nov-08 1 19.8 19.5 6.0 13.5 13.1 0.04948 273 19.1
2 19.8 175 6.0 11.5 134 0.03542 23.2 . 18.3
5 19.8 16.0 6.0 10.0 13.7 0.02261 202 14.2
15 19.8 14.5 6.0 8.5 13.9 0.01317 17.2 121
30 19.9 13.0 6.0 7.0 14.2 0.00938 14.1 9.9
60 20.0 12.5 6.0 6.5 14.3 0.00664 13.1 9.2
120 202 12.0 6.0 6.0 14.3 0.00470 121 8.5
250 20.8 10.5 6.0 4.5 14.6 0.00326 9.1 6.4
440 21.3 9.0 6.0 3.0 14.8 0.00246 6.1 4.3
18-Nov-08 1380 19.5 8.0 6.5 1.5 15.0 0.00143 3.0 2.1
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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U.S. STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER (mm)
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USDA COBBLES GRAVEL SAND SILT CLAY
Verycoarse! Coarse I Megium I Fine | Very fing
dip = 0.0095 d3p = 0.12 dsp = 0.26 deg = 0.47 C,=49 C.=3.2
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-FEP-13B-SG 136259 Silty sand (SM) Sandy Loam '

T Greater than 10% of sample is coarse material
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 552.62
Job Number: LB08.0201.00 Weight Passing #10 {g}: 427.29
Sample Number: OU4-FEP-15A-SG Weight Refained #10 (g): 125.33
Project Name: OU4-Phase | Weight of Hydrometer Sample (g): 49.61
Project Number: 136259 Calculated Weight of Sieve Sample (g): 64.16
Test Date: 25-Nov-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wi. Cum Wt. Wit.
Fraction Number {(mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 552.62 100.00
2" 50 0.00 0.00 552.62 100.00
1.5" 381 0.00 0.00 552.62 100.00
1" 25 0.00 0.00 552.62 100.00
3/4" 19.0 0.00 0.00 552.62 100.00
3/8" 9.5 21.45 21.45 531.17 96.12
4 4.75 37.65 59.10 493,52 89.31
10 2.00 66.23 125.33 427.29 77.32
-10 (Based on calculated sieve wt.)
20 0.85 6.93 21.48 42.68 66.52
40 0.425 10.07 31.55 32.61 50.83
60 0.250 8.42 39.97 2419 37.70
140 0.106 10.75 50.72 13.44 20.95
200 0.075 1.55 52.27 11.89 18.53
dry pan 0.23 52.50 11.66
wet pan 11.66 0.00
dyg (mm}: 0.021 dso (mm): 0.41
d15(mm): 0.057 dso (mm) 0.64
dse (mm): 017 das (mm); 3.2

Median Particle Diameter--dgg (mm): 0.41
Uniformity Coefficient, Cu--[dgo/dso] (mm): 30
Coefficient of Curvature, Cc --[(d30)2:’(d 10 dgo)] (mm): 2.2
Mean Particle Diameter --[(dig+dsp+dgs)/3] {(mm). 1.2

W

Classification of fines (visual method): ML

ASTM Soil Classification: Silty sand (SM)

USDA Soil Classification: Loamy Sand T l T Greater than 10% of sample is coarse material |

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: 1LB08.0201.00 Reaction with H,O,: NA
Sample Number: QU4-FEP-15A-SG Dispersant*: (NaPOg)g
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 13625¢ Initial WE. (g): 49.61
Test Date: 17-Nov-08 Total Sample WE (g): 552.62
Start Time: 9:00 Wt Passing #10 (g): 427.29
Time Temp R R, Reon L D P
Date {min) (°C) {g/L) {g/L) (g/L) {cm) (mm) (%) % Finer
17-Nov-08 1 19.7 16.0 6.5 95 13.7 0.05061 19.1 14.8
2 19.7 15.0 6.5 8.5 13.8 0.03600 17.1 13.2
5 19.7 13.0 6.5 6.5 14.2 0.02304 131 10.1
15 19.8 12.0 6.0 6.0 14.3 0.01336 121 94
30 19.8 11.5 6.0 5.5 14.4 0.00947 11.1 8.6
60 19.9 11.5 6.0 55 14.4 -0.00669 11.1 8.6
120 20.0 10.0 6.0 4.0 14.7 0.00477 8.1 6.2
250 20.7 10.0 6.0 4.0 14.7 0.00327 8.1 6.2
465 214 10.0 6.0 4.0 14.7 0.00238 8.1 6.2
18-Nov-08 1405 19.8 9.0 6.0 3.0 14.8 0.00140 8.0 4.7
Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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PARTICLE DIAMETER {mm)
UNIFIED COBBLES CRAVEL SAND _ SILT OR CLAY
Coarse | Fing Coarse | Medium i Fine
USDA COBBLES GRAVEL SAND SILT CLAY
Veryeoarsel coarse | Medium l Fine ] Very fine
dyo = 0.021 dag = 0.17 dsg = 0.41 dgo = 0.64 C,=30 C.=2.2
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION
OU4-FEP-15A-SG 136259 Silty sand (SM) Loamy Sand |

T Greater than 10% of sample is coarse material

Daniel B. Stephens & Associates, Imc.
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Daniel B, Stephens & Associates, Inc.

Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Brown and Caldwell Initial Dry Weight of Sample (g): 479.02
Job Number: LB08.0201.00 Weight Passing #10 (g): 355.82
Sample Number: OU4-FEP-15B-8G Weight Refained #10 (g): 123.20
Project Name: OU4-Phase | Weight of Hydrometer Sample (g). 51.06
Project Number: 136259 Calculated Weight of Sieve Sample (g): 68.74
Test Date: 25-Nov-08 Shape: Rounded
Hardness: Hard and durable
Test Sieve Diameter Wt. Cum Wit. Wt.
Fraction Number {mm) Retained Retained Passing % Passing
+10
3" 75 0.00 0.00 479.02 100.00
2" 50 0.00 0.00 479.02 100.00
1.5" 38.1 0.00 0.00 479.02 100.00
1™ 25 23.82 23.82 455.20 95,03
3/4" 19.0 0.00 23.82 455.20 95.03
38" 95 18.79 42.61 436.41 91.10
4 475 31.42 74.03 404.99 84.55
10 2.00 49.17 123.20 355.82 74.28
-10 (Based on calculated sieve wi.)
20 0.85 10.36 28.04 40.70 59.21
40 0.425 8.72 36.76 31.98 46.52
60 0.250 6.51 43.27 2547 37.05
140 0.106 8.71 51.98 16.76 24.38
200 0.075 2.68 54.66 14.08 20.48
dry pan 0.36 55.02 13.72
wet pan 13.72 0.00
dyg{mm): 0.022 dzg (mm}: 0.51
dqg (mmy): 0.056 dgo (Mm): 0.89
dgo (mm): 0.16 dgs (Mm): 4.5

Median Particle Diameter--dgy (mm); 0.51
Uniformity Coefficient, Cu--fdge/dsg] {(mm). 40
Coefficient of Curvature, Cc-[(dsg)/(d1o*deo)] (mm): 1.3
Mean Particle Diameter —-[(dg+dsg+dgs)3] (mm): 1.7

Classification of fines (visual method): ML

ASTM Soil Classification: Silty sand with gravel (SM)g
USDA Soil Classification: Loamy Sand ' I ' Greater than 10% of sample is coarse material‘

Laborafory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Particle Size Analysis
Hydrometer Data

Job Name: Brown and Caldwell Type of Water Used: DISTILLED
Job Number: LB08.0201.00 Reaction with Hx0,: NA
Sample Number: OU4-FEP-15B-SG Dispersant®: (NaPQs)s
Project Name: OU4-Phase | Assumed particle density: 2.65
Project Number: 136259 Initial WE. (g): 51.06
Test Date: 17-Nov-08 Total Sample WL (g): 479.02
Start Time: 9:06 WA Passing #10 (g): 355.82
Time Temp R R. Reor L D P
Date {min) (°C) (g/L) (g/L) {g/L) (em) (mm} (%) % Finer
17-Nov-08 1 19.7 16.5 6.5 10.0 13.6 0.05046 19.6 14.5

2 19.8 14.5 6.0 85 13.9 0.03606 16.6 124

5 19.8 13.0 6.0 7.0 14.2 0.02301 13.7 10.2

15 19.8 11.5 6.0 55 14.4 0.01340 10.8 8.0

30 19.8 10.5 8.0 4.5 14.6 0.00953 8.8 6.5

60 19.9 10.0 6.0 4.0 14.7 0.00675 7.8 5.8
120 201 9.5 6.0 35 14.7 0.00477 6.9 5.1
250 20.8 a5 6.0 3.5 14.7 0.00328 6.9 5.1
460 21.4 9.0 6.0 3.0 14.8 0.00240 59 4.4

18-Nov-08 1400 19.8 8.0 6.0 20 15.0 0.00141 39 29
Comments:

* Disbersion device: mechanically operated stirring device
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Laboratory analysis by: K. Wright
Data entered by: C. Krous
Checked by: J. Hines
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PARTICLE DIAMETER {mm)
UNIFIED COBBLES GRAVEL SAND SILT OR GLAY
Cearse | Fine Cearse | Medium | Firg .
USDA COBBLES GRAVEL SAND SILT CLAY
Very cuarsel Coarse | edium | Fine | Very {fine
dqo = 0.022 dsg = 0.16 dso = 0.51 deo = 0.89 C,=40 C.=1.3
SAMPLE NUMBER PROJECT NUMBER ASTM CLASSIFICATION USDA CLASSIFICATION -
OU4-FEP-15B-SG 136259 Silty sand with gravel (SM)g Loamy Sand ¥
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¥ Greater than 10% of sample is coarse material

Daniel B. Stephens & Associates, Inc.
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Identification of Fines



Daniel B. Stephens & Associates, Inc.

Summary of Atterberg Tests

Sample Number Liguid Limit Plastic Limit Plasticity Index Classification
OU4-LEP-10A-SG 50 18 32 CH
OU4-LEP-10B-SG 27 15 12 CL
OU4-FEP-13A-5G - -— e ML
QU4-FEP-13B-SG - - --- ML
OU4-FEP-15A-SG --- -— -— ML

- - ML

OU4-FEP-15B-SG

-— = Soil requires visual-manual classification due to non-plasticity
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Daniel B, Stephens & Associates, Inc.

Atterberg Limits

Job Name:

Job Number:
Sample Number:
Profect Name:
Project Number:

Test Date:

Brown and Caldwell

LB08.0201.00

OU4-LEP-10A-8G

OU4-Phase |

136259
2-Dec-08

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops: 34 26 17
Pan number: LL1 LL2 LL3
Weight of pan plus moist soil {(g):  124.03 122.32 128.27
Weight of pan plus dry soil (g)  122.27 120.66 124.40
Weight of pan (g): 118.62 117.36 116.87
Gravimetric moisture content (% g/g).  48.22 50.30 52.09
Liquid Limit: 50
Plastic Limit
Trial1  Trial 2
Pan number: PL1 PL2
Weight of pan plus moist soil {g):  114.93 120.29
Weight of pan plus dry soif (g)  114.51 119.96
Weight of pan (g): 112.15 118.16
Gravimetric moisture content (% g/g}: 17.80 18.33
Plastic Limit: 18
Results
Percent of Sample Retained on #40 Sieve: See Sieve
Liguid Limit: 50
Plastic Limit: 18
Plasticity Index: 32
Classification: CH

Comments:

— = Soil requires visual-manuai classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: QU4-LEP-10B-SG
Project Name: OU4-Phase |
Project Number: 136259
Test Date: 31-Dec-09
Liquid Limit
Trial 1 Trial 2 Trial 3
Number of drops: 38 30 14
Pan number: LL1 LL2 LL3
Weight of pan plus moist soif (g):  125.91 126.22 129.68
Weight of pan plus dry soil(g)  124.35 124.46 127.01
Weight of pan (g): 118.36 117.98 117.87
Gravimetric moisture content (% ¢/g). 26.04 27.16 29.21
Liguid Limit: 27

Plastic Limit

Trial 1 Trial 2

Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

PL1 PL2
120.69 115.52
120.26 116,13
117.47 112.61

Gravimetric moisture content (% g/g): 15.41 15.48
Plastic Limit: 15
Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liguid Limit: 27

Plastic Limit: 15

Plasticity Index: 12

Classification: CL

Comments:

--- = Soll requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. C'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.
Atterberg Limits

Job Name: Brown and Caldwell
Job Number: 1LB08.0201.00
Sample Number: OU4-FEP-13A-SG
Project Narng: OU4-Phase |
Project Number: 136259

Test Date; 2-Dec-08

Liguid Limit

Trial1 Trial 2

Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soif (g}
Weight of pan plus dry soil (g)
Weight of pan {g):

Gravimetric moisture content (% g/g}. - -—

Ligquid Limit: -
Plastic Limit
Trial 1 Trial 2
Pan number:

Weight of pan plus moist soif (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): -— -

Plastic Limit: ---

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit:
Plastic Limit: —
Plasticity Index: -

Classification (Visual Method): ML

Comments:

-— = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B, Stephens & Assoclates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-13A-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 2-Dec-08

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Dark Yellowish Brown {10YR 4/4)
Odor: None
Moisture Condition: Moist
HCI Reactiorn: None

Preliminary ldentification:
Dry Strength: Low
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Atterberg Limits

Job Name: Brown and Caldwel
Job Number: LB08.0201.00
Sample Number: QU4-FEP-13B-5G
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 2-Dec-08

Liquid Limit

Trial 1 Trial 2

Trial 3

Number of drops:

Pan number:

Weight of pan plus maoist soil (g).

Weight of pan plus dry soil (g)

- Weight of pan (g):
Gravimetric moisture content (% g/g): -— -—

Liquid Limit: -

Plastic Limit

Trial 1 Trial 2

_ Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (q):

Gravimetric moisture content (% g/g): -— -

Plastic Limit:

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: —
Plastic Limit: —
Plasticity Index: -

Classification (Visual Method): ML

Comments:

-— = Soil requires visual-manual classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: 1LB08.0201.00
Sample Number: OU4-FEP-13B-5G
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 2-Dec-08

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Dark Yellowish Brown (10YR 4/4)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary Identification:
Dry Strength: Low
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & 4Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number: LB08.0201.00
Sample Number: OU4-FEP-15A-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Dafe: 2-Dec-08

Liguid Limit

Trial 1 Trial 2

Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soif (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): - -—

Liquid Limit: -

Plastic Limit

Trial 1 Triat 2

Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soif (g)
Weight of pan (g):

Gravimetric moisture content (% 9/g). —— -

Plastic Limit: -

Resulis

Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: -
Plastic Limit: -
Plasticity Index: -

Classification (Visual Method): ML

Comments:
— = Sqil requires visual-manual classification due to non-plasticity
Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Data for Description and ldentification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: 1.B08.0201.00
Sample Number: OU4-FEP-15A-5G
Project Name: OU4-Phase |
Project Number: 136259

Test Date; 2-Dec-08

Visual-manual classification of material passing the #40 sieve in lieu of
Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Light Olive Brown (2.5Y 5/4)
Odor: None
Moisture Condition: Moist
HCI Reaction: None

Preliminary ldentification:
Dry Strength: Medium
Dilatency: Slow

Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B. Stephens & Associates, Inc.

Atterberg Limits

Job Name: Brown and Caldwell
Job Number; 1.B08.0201.00
Sample Number: OU4-FEP-15B-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 2-Dec-08

Liguid Limit

Trial 1 Trial 2

Trial 3

Number of drops:
Pan number:
Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): e -—

Liguid Limit: -

Plastic Limit

Trial 1 Trial 2

Pan number:
Weight of pan plus moist soif (g):
Weight of pan pius dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% @/g): - -

Plastic Limit: ———

Results

Percent of Sample Retained on #40 Sieve: See Sieve

Ligquid Limit: —
Plastic Limit: —
Plasticity Index: -—

Classification (Visual Method): ML

Comments:

- = Soil requires visual-manuai classification due to non-plasticity

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Job Name: Brown and Caldwell
Job Number: 1LB08.0201.00
Sample Number: OU4-FEP-15B-SG
Project Name: OU4-Phase |
Project Number: 136259

Test Date: 2-Dec-08

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:
Color of Moist Sample: Dark Yellowish Brown (10YR 4/4)
Odor: None
Moisture Condition: Moist
HC! Reacfion: None

Preliminary Identification:
Dry Strength: Low
Dilatency: Rapid
Toughness: Low
Plasticity: Non-plastic

Identification of Inorganic Fine Grained Soils:
Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
Checked by: J. Hines
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and Methods
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Stephens & Associates, Inc.

Tests and Methods

Dry Bulk Density: ASTM D6836
Moisture Content: ASTM D2216; ASTM D6836
Calculated Porosity: ASTM D6836

Saturated Hydraulic Conductivity:
Constant Head: ASTM D 2434 {modified apparatus)

(Rigid Wall)
Falling Head: Klute, A. and C. Dirkson. 1986. Hydraulic Conductivity and Diffusivity: Laboratory
(Rigid Wall) Methods.Chp. 28, pp. 200-203, in A. Klute {ed.), Methods of Soil Analysis, American
Society of Agronomy, Madison, WI

Hanging Column Method: ASTM D6836; Klute, A. 1986. Porosity. Chp.26, in A. Klute (ed.), Methods of Soil Analysis,
American Society of Agrenomy, Madison, Wi

Pressure Plate Method: - ASTM D6836; ASTM D2325

Water Potential (Dewpoint ASTM D6836; Rawlins, S.L. and G.S. Campbell, 1986. Water Potential: Thermocoupie

Potentiometer) Method: Psychrometry. Chp. 24, pp. 537-619, in A. Klute (ed.), Methods of Soil Analysis, Part 1.
American Society of Agronomy, Madison, WI.

Relative Humidity {Box) Karathanasis & Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soil

Method: Clays.SSA Journal 46:1321-1325; Campbell, G. and G. Gee. 1986. Water Potential:

Misceilaneous Methods.Chp. 25, pp. 631-632, in A. Klute (ed.), Methods of Soil Analysis,
American Society of Agronomy, Madison, W

Molsture Retention ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the
Characteristics & hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J.
Calculated Unsaturated Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of

unsaturated soils. Robert 8. Kerr Environmental Research Laboratory, Office of Research
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma.
EPA/600/2091/065. December 1991

Hydraulic Conductivity:

Particle Size Analysis: ASTM D422
Atterberg Limits: ASTM D4318
Visual-Manual Description: ASTM D2488
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